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Banana brunch— 
bat baby in tow 


HE bat above is making a meal 

of banana with her infant in 
tow. The noctural bat could eat or 
fight for bananas with the little 
hitchhiker undisturbed. The two in 
flight can be seen in the profile view 
to the right as the mama bat whizzes 
and darts through the night. A bat 
moves so speedily that the photog- 
rapher spent two years learning how 
to snap the picture before the bat 
arrived in the expected position. His 
nightly vigils by the shutter were 
rewarded with these unique scenes. 
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WAR SURPLUS! AMERICAN- 
MADE 7X50 BINOCULARS 


Big savings! Brand new! Crystal- 


clear viewing — 7 power. Every 
optical element is coated. An ex- 
cellent night glass — the size 


recommended for satellite viewing. 
Individual eye focus. Exit pupil 
7 mm, Approx. field at 1,000 yds. 
is 376 ft. Carrying Case included. 
American 7 x 50's normally cost 
$274.50. Our war surplus price 

res you real money. $74.80 Pstd. 
(tax included), Order #1544AD. 
Edmund Scientific Co., Barring- 
ton, New Jersey 03007. 






NEW MODEL DIGITAL 
COMPUTER 


Solve problems, tell fortunes, play 
games with miniature version of 
giant electronic brains! Adds, sub- 
tracts, multiplies, shifts, comple- 
ments, carries, memorizes, Colored 
plastic parts easily assembled. 12”x 
3%4"x4%”. Incld. step-by-step as- 
sembly diagrams, 32-p. instruction 
book covering operation, computer 
language (binary system) program- 
ming, problems & 15 experiments. 
$5.98 Ppd. Order stock #70,683AD, 
Edmund Scientific Co., Barrington, 
N.J. 





AMAZING NEW HOLOGRAMS 


Now evaluate tremendous impact 
of almost unbelievable new 3-D 
photo-technique for small cost. 
Simple transmission-type hologram 
on film and glass result of split- 
ting laser beam. Dimension ap- 
pears carved in stone. Cut in half 
repeatedly — parts still contain 
full scene. Fantastic future poten- 
tial. Use slide projector light 
source or flashlight bulb filament. 
Filter incl. film: 4” x 3%”, $15.00 
Ppd. #40,969AD, 2” x 1%”, $4.50 
Ppd. #30,574AD. Glass: 4” x 5” 
$30.00. #40,984AD. Edmund Sci- 
entific Co., Barrington, New Jer- 
sey 08007. 


SHOPPING MAR 


A selection of products available by mail for readers of Science Digest. 
All merchandise sold on a money-back guarantee. Order Direct by Stock No. Send check or M.O. 


GIANT WEATHER BALLOONS 


“Balls of fun’ for kids, traffic 
stoppers for stores, terrific for 
amateur meteorologists. Create a 
neighborhood sensation. Great 
backyard fun. Exciting beach at- 
traction. Amateur meteorologists 
use to measure cloud heights, wind 
speed, and temp. Made of heavy 
duty neoprene. Inflate with vacuum 
cleaner or auto air hose; or locally 
available helium for high rise. 
#60,568AD (8’ diam.) $2.00 Ppd. 
#60,632AD (16’ diam.) $7.00 Ppa. 
Edmund Scientific Co., Barring- 
ton, N.J. 08007. 


RS . 


“FISH” WITH A MAGNET 
Now go treasure hunting on the 
bottom! Great idea! Fascinating 
fun and sometimes tremendously 
profitable! Tie a line to our 5-Ib. 
Magnet—drop it overboard in bay, 
river, lake or ocean. Troll it along 
the bottom—your ‘‘treasure’’ haul 
can be outboard motors, anchors, 
fishing tackle, all_kinds of metal 
valuables. 5-Ilb. Magnet is war 
surplus—Alnico V Type — Gov't 
cost $50. Lifts over 150 lbs, on 
land—much greater weights under 
water. 5-lb. $12.50 Ppd. Order 
Stock No. 70,571AD. Edmund 
Barrington, New 


Scientific Co., 
Jersey 08007. 





AMERICAN MADE 
OPAQUE PROJECTOR 
Projects illustrations up to 3°x314” 
— enlarges them to 35”x30" if 
screen is 6% ft. from projector, 
larger pictures if screen is further 
away. No film or negative needed. 
Projects charts, diagrams, color or 
black-and-white. Operates on 115 
volts A.C. current... 6 ft. ex- 


tension cord and plug included. 
Size 12”x8"x4%4” wide. Weight 1 
lb. 2 ozs. Plastic case $7.95 Ppd. 
Order No. 70,199AD. Edmund 
Scientific Co., Barrington, New 
Jersey 08007. 
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3” ASTRONOMICAL 
TELESCOPE 


See stars, moon, phases of Venus, 
planets close up. 60 to 180 power 
—famous Mt. Palomar reflecting 
type. Aluminized & overcoated 3” 
diameter f/10 primary mirror, ven- 
tilated cell. Equipped with 60X 
eyepiece and mounted 3X_ finder 


scope, hardwood tripod, FREE: 
“STAR CHART’; 272-page 


“HANDBOOK OF HEAVENS’’; 
HOW TO USE YOUR TELE- 
SCOPE” book. $29.95 Ppd. Order 
Stock No. 85,050AD. Edmund 
Barrington, N.J. 


Scientific Co., 
08007. 





WOODEN SOLID PUZZLES 


Here’s a fascinating assortment of 
12 different puzzles to provide 
hours of pleasure and stimulate 
ability to think and reason. Ani- 
mals and geometric forms. Take 
them apart and reassemble them. 
Lots of fun for the whole family— 
young and old. Will test skill, 


patience and ability to solve prob- 
lems, Order yours now. $3.50 Ppd. 
Order Stock No, 70,205AD. Ed- 
mund Scientific Company, Barring- 
ton, New Jersey 08007. 





GIANT FREE CATALOG 


Completely new 1967 Catalog. 148 
pages packed with nearly 4,000 
unusual bargains. Exciting new 
categories. Many new items. 100's 
of charts, illustrations, Many hard- 
to-get war surplus bargains, 
Enormous selection of telescopes, 
microscopes, binoculars, magnets, 
magnifiers, prisms, photo compon- 
ents, etc. For hobbyists, experi- 
menters, workshops, factories. Shop 
by mail. No salesman will call. 
Write for Catalog ‘“‘AD’’ to Ed- 
mund Scientific Co., Barrington, 
N. J. 


HO should drop by, just a few 
days before press time, but 
Dr. Roy P. Mackal of the Biochem- 
istry Department of the University 
of California—the Loch Ness Mons- 
ter man. Dr. Mackal heads up The 
Loch Ness Phenomena Investigation 
Bureau, Ltd., an astute, dedicated 
group aimed no¢ at finding monsters, 
but at finding whatever phenomena 
they can which might shed light on 
the myriad reports. 


Recently, the Bureau received 
sizable funding that will enable it 
to run a large scientific investigation 
at the famous old Loch and, hope- 
fully, to settle once and for all the 
persistent mystery of the Scottish 
monster (s). 

Dr. Mackal brought along a fas- 
cinating 16mm movie documenting 
all of the “monster” pictures (still 
as well as motion) that have been 
taken by various observers. Some 
pictures are proven phonies, but 
many of them show something odd 
going on out there. In one, a large 
object is moving along at a meas- 
ured eight knots; in another, a 
strange black “Thing” is gallumph- 
ing over a tiny beach. What are 
they? In neither case will Dr. 


Mackal claim ‘monster.’ But he’s 
out to learn what it is. Whatever he 
does or doesn’t find, you can be sure 
it’s going to be an interesting sum- 
mer on the Loch Ness. 


—RFD 
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The discovery in Africa of the 
first known white gorilla “Snowflake” 
has brought renewed public interest 

in these most misunderstood of man’s 
near relations. Not long ago a young 


scientist spent months studying wild gorillas 
by actually living among them. His 
- exciting report begins on page 6. 


Cover photo © National Georgraphic Society 
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NEWS IN BRIEF 


‘ Bulletin waite 
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SCRATCHING THE SURFACE. Surveyor III's clawlike 
surface sampler reached out and scraped up about 
one third of a scoopful of lunar surface mater- 
ial (approximately two cubic inches) and deposited 
it on the white surface of the craft's footpad 

#2 (above) for closer study. Indications are that 
the soil on the lunar surface is very much like 
fine sand, each grain about 1/50 in. in diameter. 





DEEP DRILLING IN RUSSIA. Within a few years Soviet 
engineers hope to have a drilling rig that will 
be able to penetrate the earth's crust to a depth 
of ten miles or more. The project is the counter- 
part of Project Mohole, which has been dropped, 

at least temporarily, by the U.S. government. 


ANIMAL VACCINE. Department of Agriculture sci- 
entists have developed a vaccine that may pro- 
mise control for the most contagious ailment in 
the animal kingdom--foot and mouth disease. The 
vaccine gives at least a six-month immunity. 
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OLDEST TOOLS IN AMERICA. Archeologists in Mexico 
have uncovered evidence suggesting that man has 
been in the New World for over 40,000 years. Said 
scientists who cooperated in the Mexican studies, 
"TF continued study upholds the new evidence it 
will more than double the known length of human 
habitation in this hemisphere." The evidence was 
the discovery of ancient and simple stone tools. 


OLDEST WRITING IN EUROPE. Archeologists inves- 
tigating tablets found in a stone age grave pit 

in Rumania believe they contain a primitive form 
of writing that may be the oldest known in Europe. 


A NEW CANAL. Talk about a new Atlantic-Pacific, 
canal, atom—bomb-excavated for a sea-level route 
to supplement the present Panama Canal, is still 
alive. The site will probably be Panama, despite 
alternate studies made in Nicaragua and Columbia. 
But atomic blasting is still the method most like- 
ly to be used. Estimates call for another three 
years before the complete site report is in. 


UNDERGROUND ATOM PLANT. New York City's giant 
utility Con Edison is studying the possibility of 
putting a large nuclear generating plant under 
the city. Company officials point out that the 
city is built on excellent rock and that methods 
of tunneling rock are becoming more economical. 


HEAT WAVE DEATHS. A Michigan researcher found an 
above normal number of deaths occurred in parts 
of New York City during a 1966 heat wave. He 
attributed the fatalities to old age and inade- 
quate housing. Dr. Stanley H. Schuman said ways 
should be found to anticipate heat waves and 
preventive measures should be used among "heat 
susceptible" segments of the population. 


GULF STREAM DRIFT. Deep-sea explorer Jacques 
Piccard and four companions plan to drift under- 
water from Florida to Canada in 1967 to test a 
new undersea exploration craft. The men will 
drift with the Gulf Stream for about four weeks. 
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Life among the gorillas 


On a two-year expedition to Africa, the author stalked, 
lived with and studied these shaggy fellows in their 

jungle environs, watching them eat, nest, mate and play 
until, as he puts it, “they became my acquaintances.” 


by George B. Schaller, Ph.D. 


entered the office of John T. 

Emlen, professor of zoology at 
the University of Wisconsin, one 
day in January, 1957, to ask a 
question. Doc leaned back in his 
chair: “Would you like to study 
gorillas?” I was working in bird 
behavior at the time, and took the 
question lightly. 

“Sure,” I replied. Two years later 
that impulsive answer had taken me 
from an cffice in Wisconsin to the 
forests of Africa. 

My wife, Kay, and I arrived in 
Rumangabo, the headquarters of 
Albert National Park, on February 
14, 1959. From then, through 1960, 
we stalked, lived with and studied 
—in their natural environment— 
one of the world’s most interesting 
creatures. But some of our most 
vivid experiences with these shy, 
shaggy giants occurred during those 
first summer months. 

Our working camp, a 25-year-old 
hut, was located on a saddle be- 
tween Mts. Mikeno and Karisimbi 
near a site known to the natives as 
Kabara (the “resting place’). 
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On one of our first mornings 
there, while Kay put the cabin in 
order, I headed north over the roll- 
ing terrain toward Bshitsi. My path 
led through dense stands of lobelias. 
Slightly ahead and to one side I 
suddenly heard a quarrelsome, high- 
pitched scream. I crept ahead and 
from the cover of a tree trunk 
looked out over a shallow valley. A 
female gorilla emerged from the 
vegetation and slowly ascended a 
stump, a stalk of wild celery casu- 
ally hanging from the corner of her 
mouth like a cigar. She sat down 
and holding the stem in both hands 
bit off the tough outer bark, leaving 
only the juicy center which she ate. 

Another female ambled up with 
a small infant clinging to her back. 
She grabbed a stalk of wild celery 
near the base and pulled it up with 
a jerk. She then pushed a swath 
of vegetation down with one hand, 
squatted and ate, scattering the 
strips of celery bark over her lap. 

To obtain a better view I became 


Condensed from The Year of the Go- 
rilla by George B. Schaller, by permis- 
sion of the University of Chicago Press; 
© 1964 by the University of Chicago. 
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Junior was the 


only gorilla that seemed to enjoy the 





Bocce 


author's visits. A little reckless, 


he would strut cockily through the forest right in front of his human observers. 


incautious and let myself be seen by 
one female. She emitted one short 
scream and ran off into the under- 
growth. A large youngster, weigh- 
ing about 80 pounds, climbed up 
the sloping trunk of a tree, looking 
in my direction intently, and de- 
scended. rapidly. Suddenly seven 
animals, with a large silverbacked 
male bringing up the rear, filed by 
100 feet from me. He paused 
briefly, peering at me from the 
cover of a screen of herbs, only the 
top of his head showing. After a 
harsh staccato of grunts, which ap- 
parently functioned as a warning to 
me as well as to the group, he hur- 
ried away, closely followed by three 
females and four youngsters. 
Group I, as I referred to the first 
gorillas I had seen in this area, was 
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not the only group around Bshitsi 
at that time. Later, I heard a male 
beat his chest about 100 yards from 
the animals I was watching, and the 
following morning inspection of the 
forest revealed that no less than 
three groups had nested close to 
each other. One was large, com- 
prising 19 animals, but the third 
group contained only five. These 
three gorilla bands remained in the 
same part of the forest for five days. 

Most of my visits to a group be- 
gan at the site where I had last 
seen it the previous day. I fol- 
lowed the trails of the gorillas 
through the trampled vegetation, 
never certain if the animals had 
gone 100 yards, a mile, or doubled 
back. The trails always had an in- 
teresting story to tell, and I enjoyed 
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my saunterings as much as the sight 
of the apes themselves. When go- 
rillas were feeding, they fanned out, 
leaving many trails littered with dis- 
carded celery bark and other food 
remnants. When they were travel- 
ing, they moved in single or double 
file, only to rest after awhile close 
together on an open slope. Some- 
times a musty odor, like that of a 
barnyard, permeated the air, and I 
knew that it was the site where the 
animals had slept the night before. 

Somewhere not far ahead in the 
undergrowth were the gorillas, often 
without a sound to reveal their 
presence. To track them over this 
last piece of trail, never certain 
when a shaggy head would rear 
above the vegetation, never certain 
that an attack by the male would 
not follow careless approach, was 
the most tense and exciting part of 
the day. Cautiously, I would take 
one, two, three steps, all senses 
alert, listening for the snapping-of 
a branch or the rumbling of a 
stomach. 

Frequently my first intimation 
that the gorillas were near was the 
sudden swaying of plant, jarred by 
a passing animal. Then there were 
two courses open to me: I could 
hide and watch, or I could remain 
in the open with the hope that, over 
days and weeks, they’d become ac- 
customed to seeing me near them. 
I usually walked slowly and in full 
view toward them and climbed a 
stump or tree branch where I settled 
myself without paying obvious at- 
tention to the animals. By choosing 
a prominent observation post, I was 





not only able to see the gorillas in 
the undergrowth, but they could 
keep an eye on me. 

Animals are far more accurate in- 
terpreters of gestures than man. It 
is not easy for man to shed his ar- 
rogance before an animal, to ap- 
proach it in utter humility with the 
knowledge of being in many ways 
inferior. Casual actions are often 
sufficient to alert gorillas and to 
make them uneasy. For example, 
a direct unwavering stare is a form 
of threat. Even while watching go- 
rillas from a distance I had to be 
careful not to look at them too long 
without averting my head, for they 
became uneasy. 

Establishing rapport was fairly 
easy. Gorilla senses are comparable 
to those of man. The apes are quick 
at spotting slight movements, and 
often they watched my approach 
before I was even aware of their 
presence. Hearing, too, is well de- 
veloped in gorillas, but the sense of 
smell seems to be relatively poor. 


Tremendous roar 


On the last day of August, as 
N’sekanabo, a park guard, and I 
clambered up the boulder-strewn 
depths of Kanyamagufa Canyon, a 
tremendous roar filled the chasm. 
We peered up at a silverbacked 
male who, surrounded by his group, 
stood motionless at the canyon rim 
looking down at us. As unobtrusive- 
ly as possible we retraced our steps 
under the watchful eye of the male, 
feeling like chastised children for 
having invaded his domain. We 
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Enter Snowflake 


For vears the public image of the 
gorilla has been shaped by such hor- 
ror film monsters as King Kong. 
With the discovery in Africa of the 
first white gorilla all that has 
changed. News of the two-year-old 
albino male was announced by the 
National Geographic Society which 
is sponsoring an extensive study of 
the low land gorilla. The animal 
called Copita de Nieve, Spanish for 
“Little Snowflake,” was found in 
October 1966 in Rio Muni, Spanish 
Equatorial Guinea. Taken to the Bar- 
celona zoo, he was described as “mag- 
nificent, healthy, but very aggressive.” 


climbed up the opposite wall of the 
canyon, where I was able to see the 
gorillas well. It was Group IV. No 
other group taught me as much or 
took a greater hold on my affection. 

On September 4, I came upon 
these gorillas feeding slowly on a 
steep slope about 100 yards above 
me. I sat at the base of a tree and 
scanned the slope, trying to pin- 
point the whereabouts of the four 
silverbacked males in the group. 
Large male gorillas are the most 
alert, unpredictable, and excitable 
members of a group and hence the 
most dangerous. Squatting with his 
back toward me was “‘Big Daddy,” 
easily recognizable by the two bright 
silver spots on his gray back. As he 
turned to rest on his belly, he saw 
me, gave me an intent look, and 
emitted two sharp grunts. Several 
females and youngsters glanced in 
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his direction, then ambled to his 
side. Big Daddy was the undis- 
puted leader, a benign dictator who 
by his actions determined the be- 
havior of the other animals. He 
stood now looking down at me with 
slightly parted lips, his mighty arms 
propped on a knoll, completely cer- 
tain of his status and his power, a 
picture of sublime dignity. 

“Daddy Junior” was the striving 
executive type, second in command. 
In matters such as determining the 
direction of travel and the time and 
duration of rest periods, the females 
and youngsters ignored him. He 
lay by himself on his back, one arm 
slung across his face, oblivious to 
the world. 

“The Outsider” roamed around 
the group, intent on his own doings. 
He was a gigantic male in the prime 
of life. His nostrils were set like 


9 








two black coals in his face, and his 
expression conveyed an independ- 
ence of spirit and a glowering tem- 
per. His gait was rolling like that of 
a seaman. To estimate accurately 
the weight of gorillas in the wild is 
difficult, but I believe that the Out- 
sider must have weighed 450 to 480 
pounds. Gorilla males are often said 
to weigh 600 pounds or more, but 
these are obese zoo animals. 
The fourth silverback was “‘Split- 
nose,” so named for the ragged cut 
that divided the upper part of his 
left nostril. He was young, his back 
barely turned silver, and he lacked 
the quiet sureness of action which 
characterized the other adult males. 
As if to compensate for his uncer- 
tainty of mind, he was highly voci- 
ferous whenever he saw me, roar- 
ing again and again. But none of 
the other animals responded visibly. 
Apparently D. J. had hatched a 
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tall be 2 
Left: At the top of the tree fork sits a 
female with her two-year-old infant. A 
blackbacked male rests on the trunk while 
Brownie, a female beats her chest at the 
lower right of photo. Above: Kay, the 
author’s wife, doesn’t even need binoc- 
ulars to follow the activities of Mr. 
Crest, a silverbacked male and his three 
friends who are visible in a nearby thicket. 


plan, for suddenly he left his rest- 
ing place and circled uphill. Then, 
stealthily, he angled toward me, 
keeping behind a screen of shrubs. 
To orient himself he stood up oc- 
casionally to glance over the vegeta- 
tion. As soon as I looked directly 
at him, he ducked and sat quietly 
before continuing his stalk. He 
advanced to within 30 feet of me 
before emitting a terrific roar and 
beating his chest. Before the echo 
had died away, he peered out as if 
to see how I had responded to his 
commotion. Never was I able to 
get used to the roar of a silver- 
backed male. The suddenness of 
the sound, the shattering volume, 
invariably made me want to run. 
But I derived immense satisfaction 
from noting that the other gorillas 
in the group startled to a roar just 
as visibly as I did. 

With the male so near, I became 


Science Digest—July, 1967 












uneasy. Cautiously, I ascended a 
tree. One of the ten females in the 
group left Big Daddy and ambled 
to within 70 feet of me to sit on a 
stump, her chin propped on folded 
arms. Slowly, the whole group ad- 
vanced toward my tree. I felt a 
spasm of panic, for the apes had 
never behaved in this manner be- 
fore. They congregated behind 
some bushes. Three females car- 
ried infants and two juveniles as- 
cended a tree and tried to obtain a 
better view of me through the in- 
terlacing vines. In the ensuing min- 
utes we played a game of peekaboo: 
whenever I craned my neck to see 
the gorillas more clearly, they 
ducked their heads, only to pop 
forth again as soon as I looked 
away. One juvenile, perhaps four 
years old, climbed into a small tree 
adjacent to mine, and there we sat, 
15 feet apart, each nervously glanc- 
ing at the other. 

Junior, the only blackbacked male 
in the group, stepped out from be- 
hind the shrubbery and advanced 
to within ten feet of the base of my 
tree, biting off and eating a tender 
leaf of blackberry bush on the way. 
He stood on all fours and looked 
up at me, mouth slightly open. 
There was recklessness in his face 
and a natural mischievousness. At 
the same time his look conveyed a 
critical aloofness as if he were tak- 
ing my measure, not quite sure if 
I could be trusted. 

He was the only gorilla who 
seemed to derive any sort of satis- 
faction from being near me. For 
weeks, he would leave the group to 
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sit by me, either quietly watching 
my every action or sleeping with 
his back toward me. Today he was 
still somewhat uncertain, as his in- 
drawn lips showed. Man too bites 
his lips when nervous. Occasionally 
he slapped the ground with a wild 
overhand swipe, using the palm of 
his hand, then slyly looked up at 
me, apparently with the hope that 
his wanton gesture had been star- 
tling. The other members of the 
group rested quietly. Every 15 or 
20 minutes one of the males jerked 
out of his slumber to roar once or 
twice before reclining again to con- 
tinue his nap. 


Apprehension vanished 


All apprehension had long since 
left me. Not once had the actions 
of the gorillas portrayed ferocity or 
even outright anger. The silver- 
backed males were somewhat an- 
noyed, to be sure, and several ani- 
mals were excited, but all this was 
offset by their curiosity and rapid 
acceptance of me. As long as I 
remained quiet, they felt so safe 
that they maintained their routine — 
even to the extent of taking naps 
beside the tree in which I sat. 

During ensuing days Group IV 
traveled through several deep ra- 
vines parallel to the slope of Mt. 
Mikeno in the direction of Kabara. 
The gorillas had become used to my 
presence: the females hardly re- 
sponded at all, and Big Daddy did 
little more than grunt briefly in 
annoyance each time he first saw 
me. 











On several occasions Junior ap- 
proached within 60 feet or less and 
shook his head from side to side at 
me. It was an odd gesture; one that 
seemed to signify “I mean no harm”. 
To see what gorillas would do if I 
shook my head at them, I waited 
until Junior was 30 feet away, pay- 
ing close attention as I rewound the 
film in my camera. Then I began 
to shake my head. He immediately 
averted his face, perhaps thinking 
that I had mistaken his steady gaze 
for threat. Then, when I in turn 
stared at him, he shook his head. 
We continued this for ten minutes. 
Later, when I inadvertently met go- 
rillas at close range, I employed 
head shaking as a means of reas- 
suring them. They seemed to under- 
stand my good intentions. 

The animals generally bedded 
down for the night at dusk and be- 
gan to stir one hour after sunrise, 
having slept some 13 hours. They 
were silent at night, except for the 
rumbling of stomachs or breaking 
wind; I never heard them snore. 
When, excited, a male sometimes 
beat his chest during the night. 

Group IV moved down into the 
zone of bamboo during the latter 
part of September, where in the 
maze of stems I was unable to ob- 
serve them well. When a few days 
later they crossed Kanyamagulfa 
Canyon to reappear in their old 
haunts on the slopes of Mt. Mikeno, 
one of the females carried a new- 
born infant. Carefully she held the 
helpless creature to her chest, sup- 
porting it with one arm. Newborn 
gorillas are tiny, weighing only four 
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or five pounds, and they are so weak 
that they are unable to hold on to 
the hair of their mothers for more 
than a few seconds. Their move- 
ments appear disoriented, and they 
have a vacant look, just like a hu- 
man infant. At the age of one 
month, young gorillas begin to fol- 
low with their eyes the movements 
of other members of the group. By 
the age of two and a half months, 
infants show a marked increase in 
movement. Their upper and lower . 
middle incisors have appeared, and 
the youngsters now reach for and 
chew on branches and vines. For 
the first time the mother may place 
her offspring on the ground by her 
side and watch over it carefully as 
it shakily tries to crawl. The rate 
of development of a gorilla infant 
is roughly twice as fast as that of 
a human baby. I suspect that few 
wild gorillas grow older than 30 
years. 


Rank and order 


Silverbacked males dominate the 
group. Similarly, females dominate 
juveniles, and juveniles dominate 
infants that stray from their moth- 
ers. Once, at the beginning of a 
downpour, a juvenile sought shelter 
beneath the leaning bole of a tree. 
But when a female hurried toward 
the tree, the juvenile vacated its 
seat and fled into the rain. As soon 
as the female had taken over the 
dry spot, a silverbacked male 
emerged from the undergrowth. He 
sat down and with one hand pushed 
the female gently but determinedly 
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Max, a rambunctious infant, would poke at his mother’s 
eyes until she put him down, then beg to be picked up. 


until she was out in the rain, a 
victim of the rank system. 

Unlike silverbacked males in a 
group, females seem to lack a defi- 
nite and stable rank order among 
themselves. It is perhaps significant 
that quarreling erupts mainly among 
the females, with silverbacked males 
taking no active part. 


19 gorillas enmasse 


Late in September I spent many 
delightful hours in the company of 
Group II. There were 19 gorillas 
including the silverbacked male, 
three blackbacked males, six fe- 
males, five juveniles and four in- 
fants. This group contained an old 
female with sagging, wrinkled 
breasts and with kindly tolerant 
eyes. She lacked an infant of her 
own, but her affection found an 
outlet in Max. Max was an impish 
and rambunctious six-month-old in- 
fant who could never sit still. When 
his mother held him, he poked at 
her eyes with his fingers until she 
averted her head. He stiffened and 
arched his back, and, as soon as his 
mother loosened her hold, he twisted 
and wriggled until finally she placed 
him on the ground beside her. Then, 
as often as not, he stood by her 
side, hands raised above his head, 
wanting to be picked up again. 
When this gesture was ignored, he 
bumbled off. If the old female was 
nearby, he hurried into her arms. 
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One sunny morning, as the female 
slept on her belly, Max climbed up 
on her back, walked forward and 
stood on her head, slid off, and then, 
as she rolled over, climbed up on 
her abdomen. She grasped Max and 
held him against her belly with one 
hand. His mouth was _ partially 
open, with the corners pulled far 
back into a smile. The female 
loosened her hand, and Max grabbed 
it and gnawed at her fingers. 
They then toyed with him, touch- 
ing him here and there as he at- 
tempted to catch her elusive hand. 
Finally Max lay on his back on her 
belly, waving his arms and _ legs 
with wild abandon, and the old fe- 
male watched the uninhibited young- 
ster with obvious enjoyment. Sud- 
denly Max sat up and, with arms 
thrown over his head, dove back- 
ward into the weeds. 

For days I watched Max cavort 
—with almost as much enjoyment 
as the old female gorilla. At the end 
of September, I assessed the results 
of my work at Kabara. I had found 
five gorilla groups and watched 
their behavior for over 50 hours, 
learning many new things about the 
life of this ape.. The thing that had 
impressed me most was that the 
gorillas had proved amiable far 
beyond my wildest expectations. I’d 
learned to track them by their spoor 
and to stay in close proximity with 


them. All told, it was a rare ex-— 


perience. 


13 


YON OF Amenicn 


A new instant camera has been introduced by the Camera Corp. of America. Named the 
Chrislin Insta-Camera, the product takes and produces black and white photos within 
the camera in under a minute. It differs from the Polaroid camera by using a dis- 
posable one-piece plastic film cartridge. The plastic cartridge holds eight exposures. 


A retractable slide rule developed by Cal-Tape of Roann, Ind., starts out pocket size 
but extends into a 10-inch slide rule and measuring instrument. The rule features 
standard A, B, C, and D scales. The lightweight unit is made of precision steel tape. 
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A small walkie-talkie unit (above, left) which fits into the breast pocket of a shirt 
or suit allows an executive to answer his calls wherever he is. The unit works this 
way: When a man leaves his office he puts his phone handset in a special receptacle 
(above right). An amber “ready light’ on the pocket phone informs the user he is 
being called. To answer, he pulls out the antenna and pushes the “talk’’ button. | 


A portable lock which can be fastened to_ A slide viewer/sorter, which reflects light 
any hinged door quickly is designed for from any source is being offered by Indemar 
people who travel or are alone much of the Inc. of Rochester, N.Y. The lightweight 
time. The “Totalock”’ is available from J. plastic tray was designed for viewing 
W. Holst, East Towas, Michigan 48730. 35 mm and Kodak Instamatic slides. 














PSYCHOLOGY 


Test tube children: 


a new kind of orphan 


by Helen P. Gouldner 


N adopted child frequently suf- 

fers painful problems in iden- 

tity. When he asks, ‘““‘Who am I?” he 

often quite literally means “Where 

did I come from?” This question is 

difficult for adoptive parents to an- 

swer and their attempts, whether 

straightforward or evasive, often 
create difficulties for the child. 

But these problems may be even 
more difficult in the future when the 
child who asks the questions is not 
adopted, but born as a result of rev- 
olutionary medical and_ biological 
developments—in artificial insemi- 
nation, artificial inovulation, and 
the manipulation of genetic materi- 
als. The child whose biological 
mother or father is an anonymous 
donor, or whose life began as an 
embryo “in vitro,” or whose mother 
submitted to major genetic surgery, 
will very likely ask the same ques- 
tion—‘Who am I?” What hope is 
there that he will receive an answer 
he can live with? 

Even the field of adoption itself— 
with its problems of legitimacy 
(most non-kin adoptions involve il- 
legitimate children), inheritance, 
and created family relationships— 


Reprinted with permission from Trans- 
action © 1967 by the Community Leader- 
ship Project of Washington University. 
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will be affected by the medical and 
biological breakthroughs. Since 
most non-kin adoptions are by cou- 
ples unable to conceive, the insti- 
tution of adoption will probably 
give way as couples make use of in- 
creased biological knowledge and 
control. Most of the remaining non- 
kin adopters will be couples in 
which the woman is unable to bear 
a child because of some organic 
handicap. But even here there re- 
mains the biological possibility, now 
being seriously considered, of anoth- 
er woman, much like a wet nurse, 
carrying and giving birth to the 
handicapped woman’s child. 

Yet the theories and ideas de- 
veloped, debated, and still contested 
in adoption will eventually provide 
precedents for answers to the prob- 
lems raised by the new biology. 

One important reason, I believe, 
that adoption knowledge is not yet 
shaping practices in artificial in- 
semination is the erroneous assump- 
tion that the child—the “produced” 
child—will never know the circum- 
stances of his conception. Hence it 
is assumed that he is in a much 
different situation from that of the 
adopted child. The assumption that 
the child will not be told, or will 
not discover, that he has been “‘pro- 
duced” is naive. 

It seems highly likely that some- 
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one at some time will tell, for people 
enjoy secrets too much to keep them. 
He may be told by the parents— 
perhaps in guilty confession—or in 
an angry outburst by a friend or 
relative. The discovery possibilities 
are endless. He may overhear a 
conversation, or in an attempt to 
piece together occasional strange 
looks and comments from his par- 
ents, he may come to the conclusion 
himself. It would be remarkable for 
a mother and father to live 20 years 
with a child without giving away 
the secret. And it is another question 
as to what the family would have to 
pay, in the strains of parent-child re- 
lations, if the secret is actually kept. 
It is true that parents keep impor- 
tant secrets from their children (or 
at least they try), and that children 
certainly keep important secrets 
from their parents. But keeping 
knowledge of the child’s heritage 
from him will not only involve a 
long series of evasions, but quite 
likely some outright lies; for sooner 
or later almost all children ask, in 
one way or another, “Are you my 
real parents?” 

It is assumed here, then, that 
while there are differences, the pro- 
duced child and his family will have 
much in common with the adopted 
child and his family. The knowledge 
gained in adoption practices may 
thus provide some guidelines. 

As he reaches adolescence, the 
adopted child faces strain in coping 
with the “stigma” of being adopted 
and with special problems in resolv- 








ing his identity. There is every rea- 
son to assume that at least the first 
few generations of produced chil- 
dren will face a similar situation. 

Both the adopted and the pro- 
duced are “different” from ‘‘nor- 
mals,” and they are different in a 
crucial way. Most societies we know 
about have strong feelings about 
biological heritage—not so much in 
terms of whether a particular heri- 
tage is “good” or ‘“‘bad” but simply 
in knowing it. (We can joke about 
the skeleton in the closet; we do not 
joke about an unknown mother or 
father.) 

By reviewing some research on 
adopted children, we may be able to 
draw some implications concerning 
the . prospective problems of pro- 
duced children. 


Uneasy about ancestry 


One questionnaire a student of 
mine gave to a class of 54 women 
at a small Midwest college indicated 
that more than half were uneasy 
about speaking of ancestry or heri- 
tage around someone they knew was 
adopted; more than a third felt 
“sorry” for an adopted child; and 
almost all wondered how adopted 
people felt about being adopted. 

How do the adopted themselves 
perceive the attitudes of those 
around them? Many feel, to some 
degree, stigmatized. The young 
adopted people we studied (and the 
popular literature) report childhood 
incidents of being taunted by other- 
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children, of overhearing family argu- 
ments about inheritance rights, fam- 
ily resemblances, or the wisdom of 
adoption, and of grudging accept- 
ance and sometimes outright rejec- 
tion by some relatives. 

Adopted young people also fre- 
quently perceive some ambivalence 
in their parents. This ambivalence 
takes several forms. Our respond- 
ents tell of incidents where the par- 
ents, in an outburst of anger or irri- 
tation with them, would in some 
way blame the adoption: “I should 
never have gone to the trouble of 
getting you!” or “It must be your 
blood.” 

Adopted persons may hesitate to 
tell others they are adopted, for 
when it is revealed there is usually 
some difficulty in managing the sit- 
uation. Friends, to quote from our 
respondents, are often “dumbfound- 
ed” and either react with an em- 
barrassed silence or with some in- 
anity: “Oh, really, isn’t that nice,” 
or “I never would have guessed.” 

While the available data do not 
allow us to estimate just how stig- 
matizing adoption is, and we can 
only speculate on the forms that 
it takes, we do know that adopted 
persons feel different, and sometimes 
uncomfortably so. 

Some of the placement practices 
still used by many agencies—such 
as “matching” the child with adop- 
tive parents or giving limited knowl- 
edge of the biological ancestry of 
the child to the family—encourage 
a denial of this difference. This is 
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one type of child-rearing pattern in 
which every attempt is made to mini- 
mize the adoptive status of the 
child. Such a pattern would in- 
volve, among other things, a re- 
luctance to discuss the child’s origins 
with him. Another pattern, that of 
“acknowledgement of difference,” 
would involve, among other things, 
open acceptance and full discussion 
of his biological heritage and the 
circumstances of his birth. Prac- 
tices involving this latter concep- 
tion appear to be gaining vogue 
among adoption workers, both in the 
United States and Western Europe. 


Coping with “difference” 


We have as yet no systematic 
comparison of the outcome of adop- 
tion in families in which one or the 
other pattern predominates. My im- 
pression from the fragmentary lit- 
erature and from our own data is 
that where adoption is fully ac- 
knowledged, accepted, and openly 
discussed—while (and this is im- 
portant) not overemphasized— 
young people who were adopted in 
infancy have less anxiety about 
their adoptive status and can cope 
with their “difference” without feel- 
ing particularly unique. However, 
a great deal of stress on the adoptive 
status (particularly an overempha- 
sis on the fairy tale stories about 
“being especially chosen”) may not 
only tie the young person too closely 
to his family, but also give him a 
feeling of hollow superiority that 
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stands in the way of his coming to 
terms with his real difference. 

It has been popular to explain the 
various stresses and strains of late 
adolescence and early adulthood 
under the umbrella of “identity cri- 
ses.” There often occurs a sense 
of fragmented self, expressed by 
such sad but cliché phrases as, “I 
don’t know who I am” or “Every- 
thing seems so meaningless.” 


Anxiety of “Who am I”? 


While there is little research that 
specifically studies identity prob- 
lems in adopted young people, what 
data there are suggest that they oc- 
cur with considerable intensity. This 
is not surprising considering the 
ambivalent attitudes of middle class 
Americans toward illegitimacy, the 
limited information given to the 
adopting parents about the child’s 
biological parents (particularly the 
biological father), the anxiety with 
which many adoptive parents com- 
municate even the little known 
about the biological parents, and 
the continued emphasis on the im- 
portance of blood lines with some 
stigma correspondingly attached to 
being adopted. In some important 
sense, to know our past is, in part. 
to know who we are. 

Data from psychiatric studies of 
adopted young people reflect these 
identity problems. There is some 
evidence that the adopted experi- 
ence a somewhat higher frequency 
of psychiatric problems than the 
non-adopted, particularly in child- 
hood and adolescence. 
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Whether we wish to call it a prob- 
lem of identity or not, our data 


clearly illustrate the extra load, 
under the best of circumstances, 
that the adopted must bear through 
adolescence and young adulthood. 
If he knows nothing of his biological 
heritage he weaves elaborate fan- 
tasies about it—frequently with 
guilt because he does not want to 
hurt his parents. The question of 
a search for the natural parents 
comes up, although it is usually dis- 
missed; he wonders how his girl 
friend will respond to the knowledge 
he is adopted; he is curious about 
what his own children will be like; 
and he struggles once again with his 
illegitimacy. 


Better to know 


It is my impression, again, that 
the intensity of these struggles 
varies most directly with the amount 
of knowledge the child has of his 
biological heritage. It is, of course, 
also related to his parents’ attitudes 
—how comfortable they are in dis- 
cussing his heritage, their acceptance 
of his illegitimacy, and their recog- 
nition that adoption may be a dif- 
ficult situation for the young person 
to manage. 

Among other things, it would 
seem, then, that the more the par- 
ents and child know about the 
child’s biological background the 
better. Agencies increasingly give 
as much information as they have 
of the biological parents and their 
families. 

We have no way of knowing the 
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“The ‘produced child’ should be told and told early because 


he is going to find out anyway and will have to live with it.” 


degree to which produced children 
will be stigmatized, what kind of 
special child-rearing patterns their 
parents will use, or what kinds of at- 
titudes the children will eventually 
have about their fate. But having 
studied adoption, we can make 
guesses. 

The situation will be somewhat 
different, of course. For one thing, 
the child will probably not live in 
a general public of neighbors and 
relatives who know the circum- 
stances of his conception as do 
adopted children. Whereas some 
parents still say to associates, “This 
is my adopted child,” it is unlikely 
that in the near future they will 
say, “This is my artificially con- 
ceived child.” Although it will be 
most difficult to keep the “secret” 
from the child, this does not mean 
it will be printed on the birth an- 
nouncements or that his “conception 
birthday” will be celebrated regular- 
ly as many adoptive families cele- 
brate the adoption date of their 
child. 

For another thing, the stigma of 
adoption comes from its link with 
illegitimacy, the unknown, and re- 
jection, all of which are lessened in 
biological manipulation. Great (if 
sometimes specious) effort is being 
made in artificial insemination cases 
to reduce the problem of illegiti- 
macy, to make it “possible” that the 
husband is the biological father. 
Most infertile men usually have 
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some sperm, explains Dr. Stewart A. 
Fish of the University of Arkansas. 
Doctors, then, often advise that the 
couple have intercourse shortly after 
artificial insemination. In this way, 
no one can raise the question of 
paternal responsibility or legitimacy 
of the child. 

In artificial insemination the 
mother is known. Further, the 
produced child will not have to cope 
with the inevitable question of the 
adopted child: “Why didn’t they 
want me? Why did they give me 
away?” 

Thus the situation will be dif- 
ferent in some important respects, 
but there are still many similarities, 
so the produced child and his family 
will have to cope with some of the 
same problems as the adopted child 
and his family. For one thing, there 
are the questions of whether the 
child should be told, and what he 
should be told. The answer to the 
first, I believe, is the same as the 
answer from adoption workers (with 
some demurrers from psychiatrists) : 

He should be told, and should be 
told early, because he is going to find 
out anyway, and it is better to hear 
it from parents than from others. 

The produced child is also going 
to have to learn to live with his dif- 
ference. Again, it appears that prac- 
tices which encourage either over- 
emphasis or denial of difference are 
unwise. Practices involving denial 
of difference may be obvious, such 
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as withholding information about 
the child’s conception. Or they may 
be more subtle: the so-called match- 
ing as to race, nationality, height, 
weight, IQ, hair and eye color; call- 
ing frequent attention to family re- 
semblances; assigning the child the 
parent’s national heritage even 
though it may not be the same. 
What data there are on adoption 
suggest that in the long run the best 
chances for the produced child, and 
possibly his parents, lie in recogniz- 
ing the difference and in accepting 
the fact that it cannot be legalized, 
prayed, or wished away. 

One of the advantages to a family 
that acknowledges that their child 
is different is that it helps the par- 
ents to accept their difference. This 
is still another similarity to the 
adoptive family, but one that may 
give more trouble. In most non-kin 
adoptions either the husband or 
wife is sterile; but they share a com- 
mon enterprise in taking a child 
with a different heritage from either 
of theirs, whatever their subsequent 
difficulties about their inability to 
procreate may be. In artificial in- 
semination, on the other hand, the 
mother bears the child from an un- 
known donor; the father is left with 
the knowledge that there is only the 
remotest of possibilities that the 
offspring is his biological child. The 
issue about whether or not the father 
must support the child in the case 
of divorce has already been raised 
in the courts. The very fact that 
such cases are pending opens serious 
questions about the day-to-day dy- 
namics of family life. 
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Although there is now much se- 
crecy concerning artificial insemina- 
tion, news reports indicate that in 
the emerging practices the whole 


focus is clearly—and I believe 
wrongly—on a philosophy of denial 
of difference. To quote one typical 
report (Newsweek, November 15, 
1965): 
. . . AI [artificial insemination | 
is one of the best therapeutic 
weapons we have. AI gives the 
prospective mother the emotional 
experience of pregnancy and de- 
livery and is far less expensive 
than adoption. To make sure that 
AI babies are intellectually and 
physically normal, most physi- 
cians employ such persons as 
medical students or hospital resi- 
dents as semen donors. ... 
(Adopted babies, on the other 
hand, often may come from a less 
certain genetic background.) 
[sic.]| Generally, donors are 
“matched” with husbands—phy- 
sically, ethnically, and in hair and 
eye color. So that no one will 
know who the actual father is, a 
sample from a different donor 
may be used for each insemina- 
tion. 
As such news reports indicate, the 
main concern is for the doctors, the 
donors, and the parents. But what 
about the child? 


Helen P. Gouldner, social psychologist 
and associate professor of sociology at 
Washington University in St. Louis, 
has done research on adoption in the 
US and Western Europe. She is writ- 
ing a book on patterns of adult friend- 
ships in different social classes in the 
US with comparisons of friendships in 
both primitive and modern societies. 
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Grim turn in space 


OVIET cosmonaut Col. Vladimir 
N. Komarov was the first known 
man to die as the result of a space 
flight. But his death was inevitably 
coupled in the public’s mind with 
the death of three American astro- 
nauts in a spacecraft fire three 
months earlier. + 
Before the deaths of the three 
Americans and the Russian there 
had been 22 manned spaceflights in- 
volving 35 men who spent 2,500 
hours in space. All this without a 
single fatality or serious injury. An 
impressive safety record consider- 
ing that space was an entirely un- 
known environment 10 years ago. 
Was it possible that the years 
without serious mishap, plus the 
rush by each country to put a man 
on the moon, had led to slipshod 
safety procedures? A Congressional 
report on the Apollo fire was bitter- 
ly critical of both NASA and Apol- 
lo prime contractor, North American 
Aviation. In addition New York 
Congressman William F. Ryan re- 
vealed that an investigation con- 
ducted before the Apollo fire had 
scored North American’s quality 
control procedures. A major shake- 
up in North American’s top man- 
agement followed the disclosures. 
Cosmonaut Komarov was killed 
when his ship became tangled in 
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parachute lines. It was the kind of 
accident that is difficult to guard 
against. But more significantly, 
Komarov was having trouble with 
his craft almost from the moment 
of launch. The craft was a new 
type called Soyoz, and Komarov’s 
flight, possibly involving linkup with 
a second ship, was to represent a 
giant step in the Soviet manned 
space problem. 

Thus, both American and Soviet 
timetables for moon flight have been 
set back by the tragic events of 


Cosmonaut Viadimir N. Komarov was a 
veteran space traveller. In 1964 he was 
one of a three man crew to test the first 
of the eight-ton Voskhod spaceships. 
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Preflight check of the steel-tipped digger of Surveyor lll was carried out by Dr. Ronald 


F. Scott of CalTech and Floyd Robertson of Jet Propulsion Laboratory. The surface- 
scratching mission was the most important task to be carried out by Surveyor III. Data 
supplied by the test will help to determine the composition of the Moon’s surface. 


early 1967. Would there be a man, 
American or Russian, on the moon 
by 1970? No one had officially re- 
vised the schedule. But to a public 
shocked by four deaths in three 
months the goal looked more distant. 


Cold and colds 


Does cold have an effect on the 
common cold? A new study sug- 
gests that it doesn’t, at least under 
normally encountered conditions. 

Investigators at the National In- 
stitutes of Health subjected 43 vol- 
unteers to a variety of cold-catching 
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conditions. Some persons spent up 
to 2% hours in a room whose tem- 
perature hovered around 40° F— 
the sort of short term-chilling com- 
monly believed to bring on a cold. 
Others were placed in cool baths 
which lowered their body tempera- 
ture approximately two degrees. 
This was designed to duplicate the 
lowered body temperatures associ- 
ated with some viral and bacterial 
infections. 

Despite their exposure to cold 
temperatures, these volunteers didn’t 
catch significantly more colds than 
a control group who stayed dry and 
warm. When some persons were in- 
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oculated with cold-causing rhino- 
viruses, the illness rate was slightly 
higher among cold-exposed volun- 
teers: But more controls than cold- 
exposed persons had fever. 

Effects of cold temperatures dur- 
ing illness also was studied. Three 
persons were immersed in cold baths 
for two to four hours at the height 
of their cold. The course of their 
illness didn’t seem to differ from 
that of other persons under study. 


3-D_ Tic-Tac-toe 


Qubic is basically a three-dim- 
ensional game of tic-tac-toe, played 
on a cube consisting of four spaces 
on a side. Pieces are placed on the 


Two ‘‘Frankensteins’”’ defeated by computer 
they taught. Elliot Koffman (left) and 
Ronald Citrenbaum go down to defeat in a 
game of Qubic before UNIVAC 1107 com- 
puter. Computer was programmed to win. 
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board one at a time, alternately 
by each player. All the pieces are 
identical and neither moved on the 
board nor removed from it once 
they are played. The object of the 
game, as in tic-tac-toe, is to place 
the pieces to form a specific con- 
figuration. 

Although it sounds simple, there 
are some one hundred thousand bil- 
lion possible choices in each game. 
In order to get a computer to play 
a game of qubic successfully, a spe- 
cial program must be devised, for 
even if the computer could consider 
three choices a microsecond (which 
is far faster than existing comput- 
ers), it would still require 100 mil- 
lion years to decide which would 
be the winning series of moves. 

A new technique for teaching a 
computer to play games like qubic 
has been developed by two graduate 
students of Case Institute of Tech- 
nology. 

One of the students, Elliot Koff- 
man, has developed a program which 
differs from other computer learn- 
ing programs that play games be- 
cause it permits the computer to be 
capable of learning to play an entire 
class of games. Most learning pro- 
grams up to this time have been de- 
signed to enable the computer to 
learn to play one specific game. 

In an initial investigation grad- 
uate student Ronald Citrenbaum de- 
veloped a program which permitted 
the computer to play and win at 
qubic. Koffman’s later program 
enables the computer to learn by 
studying its opponent’s strategies 
to overcome him. 
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These novel parachutes are designed for mid-air recovery of reentering spacecraft and 
other airborne vehicles. The sombrero-shaped nylon parachute at left weighs only 40 


pounds but will handle payloads in excess of 1,000 pounds. The dome extending above 
the canopy gives recovery aircraft a visible target. The ring-like parachute at right is 
an improvement on an advanced “circle chute’ system. 
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Now Citrenbaum is developing 
a technique which will allow the 
computer to plan sequences of best 
possible moves when it is given only 
the rules of the game. As such, it 
will organize its strategies to win 
without having played the game. 

In the Koffman technique, the 
computer learns by recognizing cer- 
tain basic patterns in the game 
which have led to past wins of the 
opponent. The computer stores 
these patterns of play in its mem- 
ory. When a similar basic pattern 
appears in the next game, the com- 
puter “remembers” to make the 
most favorable play at that stage. In 
other words, the computer learns 
what patterns are strategic in the 
game so that it can try to form them 
or defend against them. 





26 





ssvanuuussnenucueesenuevensnnuccesegsvuseecenexceeeesugeUeeeteQvenueneedvt0aa 





What kind of a person endangers 
other people’s lives, and his own, 
by driving the wrong way on high- 
speed freeways? 

Based on statistics collected by 
two California researchers, the 
chances are that the typical “wrong 
way driver” is an older man who 
just left a bar at closing time. 

The researchers, T. N. Tamburri 
and D. J. Theobald of the Cali- 
fornia Division of Highways, used 
two nine-month surveys, during 
which 1,214 wrong-way incidents 
were reported. They found that: 

e Eighty percent of the incidents 
involved male drivers. 

e About 80 percent occurred dur- 
ing clear weather. 

e Over a third of the wrong-way 
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drivers had been drinking, and 80 
percent of those wrong-way drivers 
involved in fatal accidents had been 
drinking. 

e Traffic conditions were usually 
light to moderate; only eight per- 
cent of the incidents occurred during 
heavy traffic. 

e Most of the incidents occurred 
after dark. Considering vehicle- 
miles of travel, the night incidents 
were disporportionately even more 
frequent, especially just after the 
bar-closing hour. 

e Wrong way driving increased 
with the age of the driver, rising 
sharply when the driver was past 
60 years of age. 

e Unfamiliarity with the road 
appeared to make a driver more 
susceptible of choosing the wrong 
lane. 


Ancient temple to New York 


The Metropolitan Museum of art 
in New York City will be getting 
the 2,000-year-old Egyptian Temple 
of Dendur. 

The temple had been offered as 
a gift to the U.S. by the United 
Arab republic in recognition of the 
aid given to save the ancient monu- 
ments of Nubia from the waters of 
the Aswan High Dam. 

The Metropolitan was unani- 
mously recommended by a five-man 
commission appointed a the request 
of President Johnson. Several other 
institutions and cities had applied 
for the temple. A new extension to 
the museum was planned. 
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A radiation “picture’’ put together from 
seven continuous scans of a man’s body. 
White dots on the film represent distribu- 
tion of radioisotopes injected into body. 
Bright cluster in lung region shows an 


abnormal condition. The radioisotopes 
concentrate and disintegrate, emitting rays 
detectable by sophisticated equipment. 
Radioactive scanning greatly enhances the 
accuracy of diagnosis and is often capable 
of reaching areas inaccessible to X rays. 
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BIOLOGY. 








HOSE bits of froth that dot 
Sit plant stems in the late summer 
and early fall (above) may be the 
homes of a curious insect known as 
the frog-hopper. The insect gets a 
firm grip on the stem, and pierces 
it so he can drink the sap that will 
furnish his home with substance 
(left). He then uses his tail as a 
rotary-beater to whip the sap into 
a bubbly froth. The frog-hopper 
gradually encases himself in the 
froth, head first, until only rear 
quarters and tail are visible (right). 
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Below: A whole development on one twig 
makes a bunch of frog-hoppers neighbors 
in their froth-built summer homes. The 
insect equivalent of a super-market is 


contained in stems, so meals are handy. 


Below: The frog-hopper, secure from 
strong sunlight and enemies, lives in the 
froth house for several weeks. Usually, the 
insect home-builder benefits the plant 
by fertilizing soil and spreading seeds. 
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Strange islands 


in space 


Between the earth and the moon are five curious areas of 
orbit with neutral gravity—ideal parking lots for 
future space stations that would stay put forever. 


by Thomas M. Morse 


e Be sky is full of curiosities 
that become suddenly mean- 


ingful and useful as our exploration 
of space moves deeper into the void. 
As early as 1947 I knew, as astron- 
omers had long known, that several 
areas exist in space which are “‘sta- 
tionary”’ with respect to the moon; 
locations where gravitational and 
other forces between celestial bodies 
are in balance. In 1961 it dawned 
on me that such static spots would 
be ideal “parking” sites for sup- 
plies to be used on our future space 
journeys. 

Research concerning these areas 
dates back at least to 1772. Books 
on astronomy refer to them as “‘li- 
bration centers.” Fascinating as 
they are, few people have heard of 
them, much less of “Trojan and 
Greek Camps,” “gegenschein,” or 
other odd names that are associated 
with the areas of interest. 

Libration centers are associated 





This article is adapted from a technical paper 
recently presented by the author, Thomas M. 
Morse. Mr. Morse is an electronic and space 
guidance engineer at Vandenberg Air Force 
Base, California. 
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with “two-body systems” in space, 
such as the earth and moon or the 
sun and Jupiter. Every two-body 
system in our solar system has five 
libration centers. Their locations 
in the earth-moon system are il- 
lustrated in Figure 1, where they are 
designated as LC, through LC;. The 
areas they encompass are roughly 
spherical in shape and contain vol- 
umes of space thousands of miles 1n 
diameter. They orbit the larger 
body of the two-body system in 
synchronization—that is, they are 
in step with the smaller orbiting 
body, moving with it on its rounds. 
The gravitational forces of the two 
celestial bodies almost cancel at 
these libration centers. Centrifugal 
force acting upon an orbiting space 
station located there would cancel 
the small remaining gravitational 
force. 

While this balance would be true 
in any orbit, the unique feature of 
the orbiting libration centers is that 
they always remain at about the 
same location with respect to the 
two bodies of the system. A space- 
station placed in the heart of one 
would tend to remain there indefi- 
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nitely—a sort of ‘‘stay-putnick”— 
unless the libration centers were un- 
stable. In that case, the space sta- 
tion would tend to drift away— 
very, very slowly at first, then with 
quickening speed. 

When such instability does ex- 
ist, it is caused by the gravitational 
influences of other large bodies, 
such as other planets that are not 
part of the two-body system. When 
they come into play a “perturba- 
tion,” or distortion, of the libration 
center orbit is brought about. For 
example, in the sun-Jupiter system, 
the planet Saturn causes the major 
perturbations. In the earth-moon 
system, the sun brings its influence 
to bear. 


Weak forces 


The forces causing perturbations 
are so weak, however, that tiny en- 
gines delivering less than one-tenth 
of a pound of thrust, could make the 
necessary corrections to keep a 
space station in almost any libra- 
tion center. 

So interesting are these areas to 
our space experts that studies al- 
ready have been made of the pos- 
sibility of using them on interplan- 
etary missions for scientific and 
military observational laboratories, 
as rendezvous sites on future lunar 
missions, and as supply depots for 
spacecraft. 

How will this work? The libra- 
tion center designated as LC, in 
Figure 1 always remains directly be- 
tween the earth and the moon, at 
a distance of about 35,000 miles 
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from the moon and about 205,000 
miles from the earth. LC, is some- 
times referred to as the “cis-lunar”’ 
libration center—the word “cis- 
lunar” means “region between earth 
and moon where the lunar gravita- 
tional effect approximates that of 
earth.” 


29-day orbit 


Thus a space station “anchored” 
at LC, would have the same orbital 
period as the moon—about 29 days. 
This space station would also be 
synchronous with respect to the sur- 
face of the moon—that is, it would 
remain “above” the same spot on 
the moon’s surface at all times since 
the moon always keeps the same 
side facing the earth. Similarly, the 
other libration centers of the earth- 
moon system would also be syn- 
chronous with respect to the sur- 
face of the moon. 

Figure 2 illustrates how the gravi- 
tational forces and centrifugal force 
balance at the libration centers. The 
gravity pull of the moon on a space- 
station located at LC,, when added 
to the centrifugal force on the space 
station, exactly counterbalances the 
gravity pull of the earth on the 
space station. These forces would 
balance at one precise point direct- 
ly between earth and moon. Actu- 
ally, the point tends to drift. slight- 
ly within a given area, because of 
perturbations and the fact that the 
orbits are not perfectly circular. But 
if the forces which cause the point 
to drift cancel themselves over a 
short enough period of time, the 
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“Trojan Camp’”’ asteroids are several miles wide and 


were discovered in 1906 in the Sun-Jupiter system. 


libration center will be stable. As 
might be expected, small bodies 
placed in even the most stable libra- 
tion centers will oscillate, or “‘li- 
brate,” about the midpoint of the 
center—hence the term “libration.” 
The diagram does not show the un- 
balanced portion of the sun’s gravi- 
tational pull which, although ex- 
tremely weak, is still the major 
cause for perturbation of the libra- 
tion center orbits in the earth-moon 
system. Because the forces causing 
perturbation are all weak, these 
earth-moon system libration centers 
are almost stable. 


Checking stability 


The stability can be checked out 
by meteors or other forms of mat- 
ter which happen to be permanently 
located at particular libration cen- 
ters. This is a strong indication 
that those centers are stable enough 
to park our space stations. 

As long ago as 1906 the scientific 
world was astonished by the dis- 
covery, in the sun-Jupiter system, of 
several large asteroids at the loca- 
tion corresponding to that desig- 
nated as LC, in Figure 1. In sub- 
sequent years a total of ten such 
asteroids were identified at LC. 
Some of the asteroids in this group— 
which came to be known as the 
“Trojan Camp”—are several miles 
in diameter. A group of seven as- 
teroids was eventually identified at 
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LC;, also in the sun-Jupiter system, 
and this group was called the 
“Greek Camp,” since it seemed to 
oppose the Trojan Camp. The pres- 
ence of asteroids at these two libra- 
tion centers would seem to indicate 
that these particular centers are 
stable. If so, this is a scientific 
phenomenon almost beyond belief, 
so unlikely is it that the many per- 
turbating forces would exactly bal- 
ance. 

Having found bodies of matter 
present at two of the libration cen- 
ters of the sun-Jupiter system, as- 
tronomers turned their telescopes on 
the other libration centers of our 
solar system, including those of the 
earth-moon system. In 1961, Polish 
astronomer K. Kordylewski of Kra- 
kow Observatory announced to the 
world that he had discovered faint 
glows at libration centers LC, and 
LC; of the earth-moon system. His 
report indicated that these glows 
could be seen by the naked eye 
under the right conditions. Kordy- 
lewski promised the world proof of 
his discovery, including photographs, 
but the photographs were never re- 
leased and nothing more has been 
heard from him since 1963. 

In the Santa Cruz Mountains of 
California, employees of the Lock- 
heed Missiles & Space Company had 
built themselves an observatory for 
recreational purposes. A handpicked 
staff of specialists under the direc- 
tion of J. W. Simpson operated their 
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“Locksley Observatory.” Being 
spacemen, they were intrigued by 
Kordylewski’s “glow.” 


Begin in 1961 


The Locksley Observatory staff 
efforts began in late 1961. They 
studied all factors which could pre- 
vent detection of the glow, such as 
perturbations which might alter the 
predicted locations. They made ex- 
haustive studies of the sources of 
light which might interfere with 
their observations. Kordylewski had 
reported the glow to be fainter than 
the seventh magnitude—almost as 
faint as anything ever observed in 
the heavens. A single medium-in- 
tensity star or a cluster of faint stars 
in the area would be sufficient to 
prevent successful observation. 

The observations had to be made 
at a time when the Milky Way was 
not in the observed part of the 
heavens. Furthermore, the moon 
could not be above the horizon or 
even close to it. This greatly nar- 
rowed the possible observation 
times, since libration centers LC, 
and LC; precede and follow the 
moon in its orbit of the earth by 
only 60 degrees of arc. What’s 
more, if the libration centers were 
too near the horizon, the atmosphere 
would prevent detection. 

The Locksley staff was finally re- 
warded on January 4, 1964, when 
their first confirmed sighting of the 
libration center glow was made. 
Oddly, the observations were made 
with the unaided eye, not by tele- 
scope. The naked eye is the best 
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means of observation for a simple 


reason: The glow area stretches 
across an arc of several degrees (the 
moon, by comparison, ‘“subtends” 
only one-half a degree). The field 
of view of a telescope is so small 
that much of the contrast from the 
surrounding sky is lost. And, un- 
fortunately, the objects causing the 
glow are too small to be seen by 
telescope. Many sightings followed 
at Locksley. The staff realized, how- 
ever, that the power of suggestion 
might account for the sightings. To 
rule out this possibility, an ad- 
vanced amateur astronomer with ex- 
cellent vision, who knew nothing 
about the objective of the mission, 
was taken to the observatory and 
asked if he saw anything unusual in 
the area of the libration center. This 
man soon pointed out the area of 
faint glow. 


Not just imagination 


Another indication that the sight- 
ings were not imagination was the 
fact that similar drawings of the 
irregularly shaped glow areas were 
made by different people on the same 
night. It was found that the glow 
changed shape and that, on some 
occasions, two areas of glow were 
observed, side-by-side. 

Since then, luminous areas have 
been confirmed in both LC, and 
LC;. It has been generally con- 
cluded that the glow is due to sun- 
light reflected from concentrations 
of meteors, or meteorite particles. 
Beyond this little is known. How 
rare are the particles? What are 
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The Earth-Moon libration centers, LC4 and LC5, were 
photographed from Gemini 12. Results are not yet public. 


they made of? How did they be- 
come concentrated at the libration 
centers? J. W. Simpson has sug- 
gested that the answers to such 
questions must await a space trip to 
find out. Two scientists of the Na- 
tional Aeronautics and Space Ad- 
ministration have proposed that 
NASA plan a manned mission to a 
libration center to capture “virgin” 
meteors that have not been sub- 
jected to crashing into the earth, 
and which have not been contami- 
nated by man or eroded by nature. 
NASA also has plans to photograph 
the glow from a specially equipped 
aircraft. Actually, the earth-moon 
libration centers, LC, and LG;, were 
photographed from the Gemini 12 
satellite on November 12, 1966. Re- 
sults have not yet been made known 
to the public. 


Use for areas 


The uses to which these unique 
areas may be put are as intriguing 
as the centers themselves. We could 
certainly expect supply satellites 
placed in orbit at a stable libration 
center to remain there indefinitely, 
while negligible power would be re- 
quired to keep ships in the unstable 
areas. Libration centers would make 
better supply rendezvous points for 
interplanetary space travel than the 
moon, if for no other reason than 
that fuel would not have to be ex- 
pended to overcome gravity during 
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landing and departure. It would be 
much easier to move about in the 
frictionless libration center than on 
the surface of the moon. Supplies 
dropped on the moon could easily 
be damaged. Rendezvous in the 
libration centers would be easier 
than elsewhere because the grav- 
ity gradient is significantly lower 
there. 


Particular advantage 


Libration center LC; appears to 
offer particular advantage as a 
rendezvous site for manned lunar 
missions. Figure 3 illustrates this 
possibility. By using LC;, the lunar 
landing module—sometimes referred 
to as the “bug”—could leave the 
“mother” ship parked at LC; and 
proceed in a few hours directly 
(without orbiting the moon) to the 
lunar surface. The return trip could 
also be made in a direct manner. 
No allowance would have to be made 
for orbital travel of the moon or the 
space station since they are always 
in the same relative position. Fur- 
thermore, the trajectory required 
from the lunar surface to the parked 
ship always remains essentially the 
same. A spaceship at LC, will move 
almost where it is aimed because of 
the weak gravity gradient, thus 
making rendezvous easier. Another 
important consideration is that line- 
of-sight communication capability is 
always present between earth, 
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parked ship and lunar landing mod- 
ule. 

Libration center LC; would be 
ideal for missions to either the moon 
or the planets. Unmanned supply 
stations could be preparked prior to 
the mission. Knowing that the sup- 
ply stations were there, in good 
working condition, would enhance 
mission safety. Supplies could in- 
clude strap-on thrust modules, fuel 
and even the landing module. Thus, 
either the weight of the manned 
rocket leaving earth could be great- 
ly reduced, or a much greater pay- 
load could be carried. Greater safety 
could be achieved by carrying du- 
plicate equipment on the space 
ship. More radiation shielding could 
be carried for protection against un- 
expected solar flares. Since libra- 
tion center LC, is slightly unstable 
it is certain that no concentration 
of meteors or other debris exists 
there to form a hazard for space- 
ships. For that matter, even if me- 
teorites are present at LC, and LC;, 
they may not be a serious hazard 
since spaceships rendezvousing there 
would be traveling in the same di- 
rection as the particles and at sim- 
ilar velocities. 

Later, as the moon is developed 
in different areas, including the back 
side, communication between dif- 
ferent locations will be difficult. 
Lack of atmosphere limits radio to 
line-of-sight, and the small diameter 
of the moon limits line-of-sight to 
a very few miles. Communication 
satellites anchored at LC; and LC. 
would enable all locations on the 
moon to communicate with one an- 


36 


other, via radio signals relayed from 
one point to another. 
The libration centers have un- 


questioned military potential. For 
example, a giant telescope fabricated 
at LC, would be valuable for recon- 
naissance of either the earth or the 
moon. A combination use of its lens 
for focusing destructive rays is also 
conceivable. Such a telescope would 
be free of all the factors which limit 
the size and effectiveness of tele- 
scopes on the earth—such as at- 
mospheric distortion, gravity effects 
and dust particles. Even on the 
moon a telescope would suffer from 
the effects of gravity, and possibly 
from dust. 

A large radio-telescope located 
about 41,000 miles beyond the moon 
at libration center LC. would pro- 
vide almost ideal radio viewing of 
the heavens, since this location falls 
almost entirely within the shadow- 
cone or umbra of the moon. This 
means that the moon would shield 
this location from man-made radio 
transmissions and from natural radio 
noise generated in the earth’s atmo- 
sphere. Radio-telescope viewing of 
the sky is severely limited on earth. 

While the possibilities offered by 
the libration centers are much too 
numerous to consider fully in one 
short article, these space locations 
appear to have an exciting destiny as 
orbiting laboratories and as harbors 
for our exploring ships on the seas 
of space. We may someday see a 
glow there, not from meteors or 
debris, but from the dozens of 
“anchored” supply stations. 
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PSYCHOLOGY 





Dr. Louis Flexner of the U. of Pennsylvania sits among 


mice on which he tested a drug that made them forget 
things they had just learned, while remembering the past. 


Memory pills: 


new route to brain power 


by Bruce H. Frisch 


o you get mad at yourself be- 
D cause you forget things? 
Sometimes you think you have a 
memory like a sieve? Try a pill of 
strychnine, picrotoxin, tricyanoami- 
nopropene, or various analeptics 
such as pentylenetetrazol. Be bril- 
liant with nicotine, caffeine, amphe- 
tamine, physostigmine or yeast 
RNA. 

Or perhaps you would rather for- 
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get. Leave behind a terrible experi- 
ence with puromycin, 8-azaguanine, 
barbiturates or thiopental. 

Is your memory failing in old 
age? Snap back with yeast RNA 
or magnesium pemoline. 

Maybe what you have in mind is 
a shortcut to specific expertise. Take 
a knowledge transfusion in the form 
of RNA extracts from someone al- 
ready in the know, or look forward 
to tableted courses, in subjects of 
your choice made up of memory 
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molecules synthesized in a factory. 
A bottle of trigonometry, a bottle 
of Latin. 

These are the results—most of 
them definite, some of them possible 
—of the last decade’s stepped-up 
attack on the mystery of memory. 
Psychologists had long studied how 
memory is revealed in behavior. 
Anatomists had poked and sliced 
the brain for years trying to find out 
in which part the memory is stored. 
Now, biochemists are going right 
inside the neurons, the individual 
cells of the brain, to find out exactly 
what kind of molecule, if any, a 
memory is. Their approach prom- 
ises at last to track down what has 
been an extremely elusive target. 
After 30 years of cutting out sec- 
tions of rats’ brains trying to de- 
stroy a memory and thus learn its 
location, Dr. Karl Lashley con- 
cluded that a memory was nowhere 
in particular and everywhere in gen- 
eral. His experiments, he sadly ad- 
mitted, had “yielded a good bit of 
information about what and where 
the memory is not.” 

Each portion of the cortex seemed 
to hold a more or less complete 
memory, although the smaller the 
portion became, the fuzzier it got. 
A memory starts in one place, at 
least, but soon spreads. This fact 
was uncovered by Dr. Roger Sperry 
at CalTech by dividing cat and 
monkey brains in two with one eye 
leading to each half. He found that 
a memory is implanted in one half 
of the brain and is later transferred 
to a duplicate store in the other 
side. 
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Other researchers learned to per- 
form the same experiments without 
surgery by dousing the surface of 
one side of the brain with potassium 
chloride. An area of depressed elec- 
trical activity then spreads over that 
hemisphere with the same effect that 
isolating it surgically would have. 
With the greater flexibility of this 
technique the time during which 
transfer takes place was narrowed 
to between 15 seconds and 10 min- 
utes after learning. 

The depression caused by potas- 
sium chloride can also wipe out re- 
cent memories. So can electric 
shocks and deep anesthesia. Studies 
have shaped the idea of a short- 
term and a long-term memory. 
Short-term memory, or the transi- 
tion to long-term memory could be 
destroyed; long-term memory itself 
could not. 

A connection between the two 
was found at the Montreal Neuro- 
logical Institute where epileptics 
were treated by removal of the tem- 
poral lobes of the brain comprising 
the outer cortex and the inner hip- 
pocampus. Afterwards the patients 
had old memories and new mem- 
ories, but couldn’t turn new ones 
into old ones. The hippocampus 
appeared to link the two. 

Nevertheless, such work got no 
closer to finding out in just what 
form a memory exists. Rather, it 
substituted two puzzles for one. 
What theories there were depended 
on the known anatomy of nerve con- 
duction. All sensations, whether 
touch, sound, taste, smell or sight, 
are turned into electrical pulses by 
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A planarian wiggles through a T-maze 
watched by Dr. James McConnell who 
found cannibals got their victims’ learning. 


the receptors and travel in that 
form. The electrical pulse is cre- 
ated by a travelling chemical re- 
action. As it travels along the nerve 
fiber a cancelling reaction follows 
close behind. At the end of the 
nerve fiber the pulse pushes little 
bags, called vesicles, filled with a 
transmitter substance, against the 
nerve membrane. The vesicles break, 
the transmitter is released, passes 
through the membrane and crosses 
a narrow gap, called a synapse, to 
enter a neighboring neuron. There 
it starts the pulse anew before it 
is destroyed by a cleanup enzyme. 

Each neuron has many arms radi- 
ating out from the central cell body. 
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Dendrite arms receive signals and 
carry them to the cell body. Some 
signals are excitory, or yes, some 
inhibitory, or no. The cell body 
adds up all the yesses and nos and 
sends a signal outward down a sin- 
gle, branching arm, called an axon, 
if the sum exceeds a minimum 
amount. 

There are two to three billion 
nerve cells in the brain with several 
hundred billion synapses. A popular 
view held before recent events was 
that a memory consisted of a re- 
verberating, self-sustaining electrical 
circuit through this maze. 

But this theory did not explain 
why electroconvulsive shocks, con- 
cussion, depressant drugs, cold, nar- 
cosis from overheating, epileptic fits 
and hibernation did not dislodge 
memory, but did shut down or dis- 
rupt electrical activity. 

Then into this gap in scientific 
knowledge moved the biochemists 
with new methods, startling new 
results and a neat little theory. The 
parade began with Holger Hyden 
at the U. of Goteberg, Sweden. 
Through the late 50’s Hyden per- 
fected tools and techniques for per- 
forming microsurgery on individual 
nerve cells. He delicately excised 
each from the surrounding, more 
numerous auxiliary cells, then even 
more precisely dissected the cell into 
parts that could be chemically ana- 
lyzed separately. Cells were taken 
from brains of rats, rabbits and 
other animals taught to balance on 
a wire, to change from righty to 
lefty or whirled in a centrifuge. 
When analysis was completed, Hy- 
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den found that brain cells involved 
in learning, or, he later discovered, 
merely stimulated, contained more 
ribonucleic acid (RNA) and differ- 
ent kinds of RNA than neurons at 
rest. He jumped to the conclusion 
that a memory is coded in a mole- 
cule of RNA. 

He seemed to be putting experi- 
mental underpinnings under an idea 
that had been in the air since deoxy- 
ribonucleic acid (DNA) was found 
to carry the code for the entire 
structure of the body. DNA exists 
as enormously long molecules in 
the nucleus of the cell. Sections of 
DNA act.as templates for making 
lengths of RNA which go out into 
the cell to direct the actual manu- 
facture of all the chemicals needed 
for building and carrying out the 
day to day life of the cell. Since 
DNA is “the memory of the spe- 
cies,’ perhaps the same system is 
the basis for conventional memory, 
many scientists conjectured. 

Ordinarily scientists picture RNA 
as remaining unaltered except as it 
goes through the chemical sequence 
for which it was destined. Hyden 
argued that the pattern of electrical 
impulses reaching a neuron recodes 
RNA to make a new protein that 
will trigger the release of transmitter 
substance when the pattern reoccurs. 
Later he changed his proposal so 
that the electrical pattern would un- 
leash suppressed portions of DNA 
which would direct manufacture of 
the new protein. 

Meanwhile, Professor James Mc- 
Connell of the Mental Research In- 
stitute of the U. of Michigan was 
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working along on a _ converging 


course. He had concentrated on 
work with planarians, because they 
may be the lowest animals capable 
of learning. In its freshwater form 
this flatworm is an inch or two 
long and lives on the bottoms of 
springs, ponds and streams. 

He taught planarians to react 
to a light flash, then cut them in 
half. When the ends had regenerated 
into new planarians, both remem- 
bered their lessons. Then William 
Corning and E. John at the U. of 
Rochester did the same experiment 
but .added a small amount of en- 
zyme that destroys RNA to the 
water in which the planarians lived. 
This time the planarians grown from 
tails hardly remembered at all. 

Back at Michigan McConnell 
tried a different trick. First, he 
starved some planarians, and fed 
them ground-up planarians that 
had been trained to react to the 
light flash. On testing, the canni- 
balistic worms were found to have 
acquired some of the trained worms’ 
knowledge. Next, McConnell ex- 
tracted RNA from trained worms 
and injected it into untrained ones 
with similar results. Several other 
researchers found they could trans- 
fer learning from rats to rats and 
from rats to hamsters with extracts 
of brain RNA. “We might even 
be able to synthesize ‘memories’ in 
a test tube and inject them into 
the animal’s neurons, thus causing 
the animal to ‘learn,’ ’”’? McConnell 
anticipated. 

A real enthusiast for the RNA 
hypothesis, McConnell speculates 
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that RNA is like a blank tape. The 
more you have, the more you can 
learn. A deficit will show up as “an 
inability to learn new things . . . 
Perhaps neurosis too is correlated 
with a deficit of RNA... Many 
of the types of compulsions, obses- 
sions, phobias and even some types 
of addiction which plague the hu- 
man animal might be more amena- 
ble to remission if treated with a 
combination of RNA and of more 
standard psychotherapy.” 

These hopes dimmed as over 30 
other labs failed to detect learning 
transfer. 

But before these reports rolled 
in the spectacular implications of 
the original research had touched 
off scores of investigations into other 
aspects of RNA and memory. If 
RNA is the basis for memory, 
shouldn’t drugs that increase syn- 
thesis of RNA improve memory? 
And indeed tricyanoaminopropene 
and magnesium pemoline did. At 
the Aging Research Laboratory of 
the Véterans’ Administration Hos- 
pital in Albany, New York, Dr. 
Ewen Cameron treats patients who 
have suffered severe loss of memory 
from senility or presenile psychoses 
with magnesium pemoline. Those 
most helped have had extremely 
poor memories but not the worst. 
The most spectacular gains were 
made by three men in their 50s who 
recovered enough to return to suc- 
cessful careers. 

Previously Cameron had experi- 
mented in treating memory loss in 
the aged at the Allan Memorial In- 
stitute of McGill U. in Montreal. 
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Goldfish swim across hurdles on cue from 
light as Dr. Bernard Agranoff studies for- 
getfulness induced by drug puromycin. 































There he took the direct route of 
feeding or injecting patients with 
RNA taken from yeast. Over a 
large number of persons there was 
a statistically significant improve- 
ment. For the individual there was 
a change in general behavior that 
one would notice in about half 
the cases. 

Why there is an improvement re- 
mains a mystery, since the Insti- 
tute has failed to trace much RNA 
tagged with radioactive isotopes to 
the brain, a result that threw further 
doubt on some work in learning 
transfer. Although others have had 
trouble getting Cameron’s good re- 
sults, at least two investigators 
found that yeast RNA helped rats 
learn. 

Well, is RNA ‘the memory mole- 
cule or isn’t it? There is still more 
evidence. As one might guess, drugs 
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that stop synthesis of RNA can 
block the formation of a memory. 
Bernard Agranoff at the Mental 
Health Research Institute at the 
U. of Michigan, working with golf- 
fish, and Louis B. Flexner at the 
Institute for Neurological Sciences 
at the U. of Pennsylvania, working 
with mice, studied the ability of 
puromycin to wipe out memories 
at various times after training. Com- 
bining their results with those from 
many other sources, James Mc- 
Gaugh, chairman of.the department 
of psychobiology at the U. of Cali- 
fornia, proposed a three-part mem- 
ory. An immediate memory, ap- 
parently possessed by humans only, 
is helpful for typing, counting and 
making sentences. Then there are 
a short-term memory “which de- 
velops within a few seconds or min- 
utes and lasts for several hours; and 
one which consolidates slowly and 
is relatively permanent.” He sug- 
gests that each experience simul- 
taneously triggers action in all three 
memories. In the short-term store 
the memory builds up in minutes, 
then fades away in hours, by which 
time a permanent memory is well 
enough established to be recalled. 
Agranoff, on the other hand, believes 
the memory is passed from one store 
to the other. Where the transfer 
takes place, Flexner’s experiments 
confirm, is in the temporal cortex 
and underlying hippocampus. There- 
after the long-term memory dis- 
perses throughout the whole cortex. 

The actual form of the short- 
term memory may be electrical as 
the old theory held, suggests Agran- 
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The planarian flatworm is possibly the 
lowest animal that can learn. When cut 
in half, both ends seem to recall training. 


off, while long-term memory is 
RNA-dependent. 

The appealing neatness of the 
puromycin experiments themselves 
has been spoiled by later findings 
that other drugs that inhibit RNA 
synthesis do not affect memory. 
All in all the majority of scientists 
have not bought the idea that RNA 
is particularly intimately involved 
in memory. Their attitude is that 
since RNA takes part in every cell 
process the fact that an active neu- 
ron has more and different RNA is 
only natural. All the furor has had 
some effect; it has inspired a flock 
of theories emphasizing the chemi- 


Science Digest—July, 1967 








cal basis of memory. Many draw 
parallels with the body’s immune 
reaction, since it is the body’s 
“memory” of invasion by foreign 
protein including bacteria and virus. 

For each of about a million for- 
eign proteins the body makes a 
highly specific antibody protein to 
recognize and intercept it. Parts 
of the nervous system show a sim- 
ilarly perfect recognition. Each 
sensory nerve and each part of the 
brain has a slightly different chem- 
ical makeup which guides their 
linkup during original growth or 
during repair. 

For example, on some lower ani- 
mals that can regenerate nerves, left 
and right legs have been switched. 
The nerves on the side on the body 
joined up with the correct muscles 
in the legs. But the muscles were 
now mechanically reversed so the 
legs did just the opposite of what 
the animal wanted. When the ani- 
mal wanted to advance toward food, 
its legs carried it farther away. 
When the animal wanted to escape 
danger, its legs pushed it closer. 


Swarm of chemicals 


The chemical individuality of 
each nerve cell and immune reaction 
have been combined by Oscar Hech- 
ter and Ian Halkerston of the Wor- 
cester Foundation for Experimental 
Biology into a theory that goes like 
this: Whenever a neuron receives 
a shot of transmitter from another 
neuron, it also receives a swarm of 
chemicals characteristic of the send- 
ing neuron. A series of reactions 
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follows that sets up a violent recep- 
tion for that particular array of 
chemicals the next time it shows 
up, with the end result that the 
receiving neuron will fire. 

Why many drugs improve learn- 
ing is hardly guessed at. Nicotine 
may. act on short-term memory. 


Stimulant speedup 


Stimulants may extend the time 
of consolidation in the long-term 
memory, or may speed up consoli- 
dation. The outcome is to make 
dull rats as smart as bright rats, 
since the real difference between 
being dull or bright is between being 
a slow or a fast learner. A dull 
student can learn material just as 
well as a bright student if given 
enough time. Of course, given the 
same time a bright student learns 
more. The promise of this kind of 
drug is to make everyone smart, 
but no one super-smart. 

Such help may be just in time. 
“Tf man is not to become obsolete, 
he must keep up in the development 
of his own brain power with the de- 
velopment of these machines which 
at present are our slaves,” warns 
Dr. James Bonner of CalTech. Yet, 
once we crack the secret of memory 
we could become slaves to each 
other. “Consultation [of the mem- 
ory| in man is made by the agency 
that each of us rather enigmatically 
calls ‘I,’” says Dr. J. Z. Young 
of University College, London, “but 
the record is a physical system and 
could in principle be consulted by 
anyone.” 
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by Morton J. Schultz 


Or occasion, a significant fore- 
runner of fantastic things goes 
unnoticed. It happened three years 
ago when Ford Motor Co., without 
fanfare, put rear windows of glass 
instead of vinyl plastic into convert- 
ibles, 

Have you ever seen a solid sheet 
of glass that can fold without break- 
ing? This was the first concrete 
breakthrough into an area that glass 
makers have dreamed of for 2000 
years. An inventor, according to the 
story almost as old as the dream, 
demonstrated to Caeser a remark- 
able new invention for which he 
alone possessed the secret—a malle- 
able glass that bends, can be ham- 
mered to remove dents, and can be 
dropped without breaking. Caeser 
cut short the man’s enthusiasm by 
lopping off his head on the spot. 
He feared that the new discovery 
would make gold valueless and, aft- 
er all, he had the market cornered 
on that precious metal. 

Glass hasn’t reached this state of 
malleability yet. You canstill break 
it. But the bending convertible win- 
dow represents a step in the right 
direction. 

The fact that glass can now be 
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ENGINEERING 


Corning Glass Works has developed a 
toughening process so powerful that glass 
can be bent over a 20-inch radius and 
snapped free without breaking. This revolu- 
tionary glass treatment is called Chemcor. 
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bent is only half the story. The oth- 
er half is no less remarkable. The 
lightweight, chemically strengthened 
glass used for rear windows of con- 
vertibles is a mere 0.085 inch in 
thickness. Yet, it has a tensile 
strength of 40,000 pounds per 
square inch (psi). Furthermore, 
glass with a tensile strength of 100,- 
000 psi has been developed, and 
some esoteric research scientists 
firmly believe that glass with a ten- 
sile strength of 3 million psi will be 
forthcoming. 

These numbers may not mean 
much to the layman, so let’s put it 
this way. Right now, there is glass 
that has as much intrinsic strength 
as structural steel and aluminum al- 
loy, which are rated at 50,000 psi. 

According to Dr. F. M. Erns- 
berger of Pittsburgh Plate Glass 
Co., glass will eventually compete 
with structural steel and aluminum 
for a major portion of the load- 
bearing construction market. Some- 
day, glass panels that can support 
the entire weight of a skyscraper 
will eliminate the need for steel 
girders. 

Why not now if glass has such 
strength? Because they have yet to 
find a way to keep glass from losing 
its strength rapidly when the sur- 
face fails, as it may when it’s 
scratched. But they’re working on it. 

The use of load-bearing glass 
members is just one fantastic appli- 
cation for this versatile material 
which has industrialists as excited 
as they are about computers and 
automation. 

“Glass,” states Dun’s Review, 
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“holds enormous promise. With in- 
dustry hungrier than ever for ma- 
terials to fit the flood of space age 
requirements, little is generating as 
much top-level excitement as the 
new glittering array of glass.” 

Industrialists predict such things 
as all-glass combustion engines, all- 
glass submarines, and all-glass build- 
ings and bridges. Forgetting for a 
minute its strength, the primary 
factor in this thinking is getting a 
material that gives maximum util- 
ity for the least cost. Of all ma- 
terial resources known to man, glass 
ranks among the least expensive, be- 
cause it’s composed of three ordi- 
nary and readily available sub- 
stances: sand (or silica), soda and 
lime, and potash. 

“Tf you melted down the world,” 
the industry boasts, “you would end 
up with a ball of glass’”—that’s how 
plentiful its properties are. 

And look what you can do with 
it: It can be made transparent, 
translucent or opaque. Glass can 
be made conductive or non-conduc- 
tive to heat, light, electricity and 
other forms of energy. It is inert 
enough to be combined with prac- 
tically every element in the table. 
And, to boot, it can be molded, cast, 
machined, drawn and pressed. 

Is it any wonder, then, that the 
future predictions about glass are 
no less remarkable than its pres- 
ent applications? 

Tronically, glass is so transparent 
that few give it a second look or 
thought. Most of us think of it 
as an ordinary material we look 
through everyday. But glass has 
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Above: Technicians have to wear heat 
suits when the Cer-Vit 41-inch telescope 
comes to them for treatment only min- 
utes out of the melting furnace. It still 
sizzles at 2,000°F. Below: A fireman 
can tackle a blaze despite temperatures 


of 1500°F. while dressed in protective 
Fiberglas Beta fabric. The versatile mate- 
rial in the suit above is no bulkier than a 
top coat with a zip-in winter lining. 





undergone a tremendous revolution 
in just a few short years. In point 
of time, the beginning of this rev- 
olution can be dated to the days 
following World War II. 

How far has it come? And where 
is it going? 

Glass will join the family of sid- 
ing materials. It may be several 
years before you will be able to 
order “‘glass shingles” for your home 
as you now order shake and asbes- 
tos, but the time is coming. Break- 
age? No worry. You will be able 
to bounce baseballs off this ma- 
terial with as much effect as you 
would get by throwing marshmal- 
lows against a brick wall. 

The forerunner of glass siding 
(and, possibly, glass roofing, too) is 
about to be produced at Corning 


«Glass Works’ Oneonta, N.Y., plant. 


The 0.200-inch and 0.300-inch thick 
material is not all-glass, but a glass- 
ceramic. The ceramic coating is nec- 
essary to keep the glass surface from 
abrading. 

The material is intended primari- 
ly for use as interior and exterior 
cladding in commercial buildings, as 
wall coverings for elevator cab inte- 
riors, as tops for laboratory benches, 
and for commercial furniture and 
impervious counter tops. 

At the outset, glass producers are 
hopeful that the material will take 
its place with stone and marble. 
Although white in color as it comes 
off the line, the material can be dec- 
orated with a variety of permanent 
colors. In addition, it can be made 
opaque or translucent, and smooth 
or textured with either a matte or 
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a glossy finish. 

There are, of course, many ad- 
vantages a glass siding material will 
have over presently used siding. For 
instance, glass is absolutely inert to 
chemicals and stains. It doesn’t 
fade, and it has a high strength-to- 
weight ratio. It is non-porous, and 
resists any and all types of weather. 
Last, but certainly not least, it is 
cheap. 


Glass siding on the way 


Hopefully, the industry predicts 
that within the next five to 10 years 
glass siding will be a reality. In 
fact, glass-ceramic siding for homes 
could probably be produced right 
now. Every major glass company in 
the country has developed plans for 
a “glass house.” However, there are 
complications, and they aren’t nec- 
essarily with product development. 

Minot Dole Jr., senior industrial 
designer for Corning, sums it up like 
this: “The primary factor stopping 
us from making a home of this sort, 
which would be more efficient in 
utility and less expensive to produce 
than conventional homes, is archiac 
building codes. 

“T don’t mean to imply that we 
have licked all developmental prob- 
lems,” Dole adds. “We haven’t. But 
they are far from insurmountable.” 

An example of a problem that is 
“far from insurmountable,” is the 
business of temperature control. 
Heat and cold pass through ordi- 
nary glass so readily that room tem- 
perature is affected. 

There are already a number of 
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insulating glasses on the market. 
Perhaps the most popular is Ther- 
mopane, which dates back in devel- 
opment to 1937. The window is two 
panes of glass separated by an air 
space for insulation and sealed 
around the edges by a plastic ma- 
terial. 

Today, using large Thermopane 
windows in walls that face south, 
architects create a solar effect to 
supplement a home’s heating sys- 
tem. Radiant heat from the sun 
passes through the glass in the form 
of light rays falling on floors, furni- 
ture and walls. The energy is 
trapped in the house by the in- 
sulated windows. 

There are other types of glass 
in existence that could provide a 
house all its heat. One type, pro- 
duced by Libbey-Owens-Ford, is 
called Electrapane. It conducts elec- 
tricity, which might seem a paradox 
to you since you know that ordinary 
glass is a non-conductor. 

The secret behind Electrapane, 
however, lies with the application of 
a thin, transparent metallic-oxide 
film to the glass surface and the 
installation of wiring around the 
glass edge. An electric current is 
applied, and the glass radiates heat. 

An adjunct to making a home’s 
heating system entirely from its 
glass windows and/or glass siding 
is the ability to make the same glass 
provide lighting. By adding a thin 
film of various phosphors to Electra- 
pane, for instance, Libbey-Owens- 
Ford has been able to generate suf- 
ficient light to illuminate entire 
rooms. 


47 














| *e2eidadg uspswioy “sasua] paysijod puso punos6 
aArg “yiBue] Of OF Spuajx3 ‘eBouy yese yor 








(pipdisog G6°S$ 410} suf) ayDADGag PD sp ajqDIIDAY) 


“Buipuyj-eBuns BuyAsains Aipjuewiese 49002 suo onsysuy f 
(papnjpur you s6a7) ‘podisy yo s6aj uapoom pjoy 

Ppoey sepun sdwoj> "jaao7 yuids puo jvewysnipy 

M2125 qUINY, YIM pos BUI]2A2] °saj02s 40214190 

PUD jOjUOZHOY Yiog 404 BuIpoas Ja1WeA ‘syyBIey puod 

$a2uDjs1P aoe: Buynspaw 40) ajay sapuly aBuDy 

WIA adorsajay eGow; yoae yg “ysvO1y jo21pod y = 


LISNVYL S.YOASAYNS 
(P1odysog $6°9$ 10} J1UP eyDIDdag D sD a}qQD]IDAY) 
*suoAns} juarsaioniy 
yarmay "yu BIqISIAUY apn saTiossaz2y “a2UaIDg 
Pud UoNII19q aw ‘ABojOJIUIW jo spjay ays 
sasn Auow soy 4Yy6!) 420) aqisinul YIM spaya F 
4002 Burjzzop sa2nposg “Yyr!Mg A1Dj0y ‘Ps0D 4004 9 Z 
'yBUIGO> jOJaUs AADBH “AWT AN 244i sani HOM OFL F 


dWV1 LIIOIAVYLIN 


(PIPdisog S6'S$ 40} JU, @yDIDdag D sD aqnjIDAY) 
*asn pup ArcayySBAos suoisnaysul jing “duioz 
jesreds UoeN HOM ZO PUD JausNg joYyor|y 
sepnpu! yuewdinb3 “wasyads yy6uq 0 405 
wajsds Bussuapuo> jnjieamod © pun 2025 uy 
Inq poas-oj-Aso2 uD Buinjoa} juawnsysut 
Ayyjonb wy sau] sajyoyunoiy ays Ajynuapr 
pun aag ‘saso6 Buimoj6 yo o4j2ads azAjouy 


(Pirdysog $6°9$ 404 suf) @jD4Ddag D sp ajqoi!IDAYy) 
‘suishyd spapnu yo pjay GBuyounrsny oy; 
dn uedo suoyounjdxe pup suoyjonaysuy 4jny 
“aiQ wnjuosp, pup saujoju0> Apuoy ut 
qr 224N0S OUdiy “SIVINZLVW 3ALLDVOIOWY 34VS 
S92INOS ajduiDs sysaj PU UO}jO/po1 Puno 
-y20q sesnsoaw “semata BurdyuBoW pud 
ajO2§ YIM pasnoy |O1aW — ¥4OISOULIITI 
*swiojp Buipojdxe smoys “3dOSINWHINIdS 
*shpJ 21WSO2 4O PUD ‘Sa]21jJ0d DJaq PUD KYdjD jo sjID4j JOdDA ayy 
22S “MOLVNIWNTN YOLIIFOYd HLIM B3IGWVHD GNOID JIWOLV 


V1 ADYIANA JINOLY 











LINNOW GNV 3d09S313L 





PC OISOITIW" JOY “UONO31; UB bus 4830955) 


— sayjquwasso uorralosd aiqoabuoyrieju! soy 


(piodysog ¢6'S$ 40} UN e4DIDdag CD sb aqnjIDAYy) 
Soa 


“wyly |]O1 s0jnBas yo sazis & 
Psopuoys sasr) 4461] eypg puo sapys adorsou1w 
‘sadvg ‘sjp2}Way > 'sApiy Budojeaag :sapnjsu; 
pepaeu juawdinba sayjo ON “uayulud puo DJawWo> 
‘adorsos2iws yo ar0jd ays saxo] “saws OO| 04 dn g 
saBi0/U3 ‘sapijs edorsou21w uo pajunow s43alqns jo 
saunyoid syuiud pu saxo} esewo , adAj-uoyraloig,, 


aV1 AHdVYDOYXSDINOLOHd 
(P!9dysOg $6'°9$ 4104 j1Up) BjDsOdasg D sD ajqQDjI1DAY) 
$O179110q JJOA-WjNW BAIsUadxa yO P9aU ay) 
Sajouima joys Ajddng szamMog pasojos; ajot y “ASE 
©1 0 104 J01jU0> j01Q “sOPIAxeS SBoyoA sajpawoyuajog 
© pus ‘ yAI41> 9414 4eNPEdo> GIWOT/OT ‘91128 
@qN, WANDA ‘JaWIO;sUDI, JaMOg DO 4O S15!SU0D 
“Buyuowpedxe puo spajesd 2u042340 20) pasnbas 
quaunr Pryp a4 % IV AOTI-O11 40/961 saBu04D 


AlddNS ¥4MOd 3d 


(piodysog 08°81$ 40} Wun eJO1Ddag © sD a1qQD)!DAy) 
$49sNI2O;NUDW ajGOIIa1 494YIO PUO ‘gYTWSINID 


“HONID 'WIDL ‘OdNIVIS ‘ABOTIVW ‘YIU ‘39 4G 
S20 21U01j99/8 4O YIJOM SIDIJOP GZ YOY) ai0W 46 
AOA ‘GO| PUD as1N02 Bulop-Aq-wi0s Bunioxea uy 


“WOxz 984921] WOH D4 OY 
880d 0; peou OA jy | “esue2!] WOH D Oj sdajs,, 
jonuow YIM YOLVTNISO 3d1L3V8d IGOD 

Buisness Aj-o1poy paiyijdwis jonuow 
BulAuodwor20 u! peuinjdxe etf “sj00, Buljoous 


&. ,  819M04s B1GON1OA “B31S3L ALINNILNOD 
? ae PUD NOU! ONISIGIOS ‘Y3IDVaL IVNOIS 
‘ 4 > *Aioeys BADM Bulpuojsepun U! ajqonjOAU) 


"240 ‘se 
1QO1I0A 














[Opou ‘seanm se2npoig “Aruenbesy 
* BOLVEINIO ZAVM WNW Iiddit 
@2/0A 40 OPO? 40} BALLIWSNVUL OIGVE 
Ualatiawy O1any 6015-7 pul aNOHdOUDIW NOGIVD 


“paspOay YIM BajdWO> “jUBIIND BENOY Dy ASI | SOSF “41ND2/9 
eayoiauebes 8qr-¢ “SOIGVS ISYIOVOUR ONY JAVMINOHS 


ASHYNOD GNV 9V7i Olavy 


as 


syiyy Ajyzuoyy G ul yuawdinb7Z Bbulmojyjoy 


4ISdNOD GNV GV1 JONI 


e'"° GV1 YALSVIA S,qnj9 eoua!0sg 





ulin 
‘ayso 94s PUD ‘sapi|s WWSE PJOPUDIS 10; 2U0 


. 7 /  ¥OLD3rO'd 3401S 








MIA, BUldosseja] “4O1sjW “BUNBI UO1IDs, 


a Bled “uslag “sesuey uoisizeig any ‘Sopnpoul 


juauidinb3 -4y61| yo Apmys ayy 304 sialoud joryido GuyIoKg 


@V1 SSildO GNV LHDI1 
(prodisog $6'p$ 40} WU ayo4Ddag D sp ajqQnIIDAYW) 


eucydpoay ym ayajdwoy ajqwasso oj As0j 
ard ayy sau [DIaAas 40} {Jas yOYy ssajndwor 
JO[IWIS UOY) [@21;20Id PUD ‘jpUCHH2Npe ‘ajoun220 6" 
a1ow “Jajaworjuajod psy) a4; UO yUIOd 4jnU ays 
30} Buruaysi) Aq samsun ays puly puo suajaworuajod saul] 
omy JO $2j025 ay) UO Wajgoid ayy dn jag “suyyUMBo ‘sjoor 
‘suamod $ajojnzjo> ‘sapiaip ‘sayduyjnu saynduioy 2)U03429)3 


YALNdINOD SOTYNYV 


(piodysog $6'°8$ 10} UP ayDUDdas D sp ajqnjIDAY) 
*syuewpedxe 4 
Buyoxa Auow 40y jun 2150q y ‘DY 
ASL UO sajosado “21a ‘suajuno> ‘suu0jo 
40} SP) “41N2U}2 Pajjossjuo> 30} 4a]INE UF 
-Bnjg “104U0D AiAuuIsuas “Uorosado 4INDI19 
Buipjoy 40, 440-10-Uo,, 21yoWE\ND sainjDay “yUMOW JeUIqQDD UF suaq 
Buysuepuc> Bin) ‘Anjay ‘4a1jjdury 21404422)3 “Ja20J0yg joO4SAs 


AW144 JINLOATIJOLOHd 


oi (piodysog $6'L$ 40} s1UP) ayoUDdag D sD ajqn)IDAY) 

(a2ud yun ur papnyou! st yous Auayyog A OS © Sasn yun 
ajosodas b so yyBnog uaym) “Ajddng samog DQ qo7 
JaISOW BY) UO SayDJ3adE "404DII!28Q paads YBiy D Aq 
paw 210 saysojy “Wd¥ PUO sesuanbay BuIy294> 
puo Apnjs asoj> yiwied 0 uoow says , azaayy 04 
4aps0 U! sydalqo BuijosqiA 10 Burjojos yo paads ays YIM 
@ZjUOsYDUAS UDI NOA sjOAJajU! 4D sAyso|y JOY) duID] UOEN y 


LHSIT JGOULS 

(Piodisog $6°g$ 40} ju), ayD4Ddag D sp ajqnjIDAy) 
juain2 pasnba: sapiaoid sauuoysunsy 
wornjos| UMop-dajs © ALIIVS YOS 
*sisAjosj2a13 puod Buryjojg 10} sapossra/3 
PUD SjO21WaYy> ‘ssO4S!Say ‘}}OD OH ApUL 
‘sajawounaloy ‘dwio] uoay ‘Anjay 
2auBow01429)3 ‘425s04 UID plouajos 
“49,UNJOA UOHDUIXg ‘194894 AyNUyuOD 
‘uajawoyuajog ‘ajdnor0way) ‘sazy2UBOW-2q 
PUo sazyeuBoy ‘(a2U0)s!S91 sasnsoaw) aBpig auoysjooym, 
YIM SjUaWadxa 1031149aja DISOq 10} jUaWdiINba ays iV 


V1 1V91419314 


943 T1V 299 NOA 


IIS JNOH 


J1Iseg UBDMOWIY 




















= 
= 























GOZBZ Sexal ‘o1uojuy ues ‘uUeWIaH yOT 


“INI “NID JINIIDS JISVA NVOIWIWV 





Punjas |jny 405 
PJ BYs UUNYas NOA fr 
uare daay oj sino, 


“AN ‘UMojsawpr ‘jo04r5 YBIH UMojsawor 
“ydaq saiskyg ‘suaAy “| Uatly 

















ypog Aauow sno, 10 uoyrD{syDS no, — joAouddy Adg Q{ UO siapsO |IV 








jAem sz uO yy S414 4NOA 336 — Aepo} Zs puas 


“qe] 483SseW 94} UeM NOA 3e43 ROA aduIAUOD 

3S41y QYL -pozYyGyap pue pazewe aq qj,noA-*---* 

earth: MOU BM |VBSnedeq SeoueINsSse |, y4SIY ON,, BSAyL 
“punjas [jNy @AiaIe4 pue 314 Aue uAnjas Atul NOA *& 
‘uonebygo ou—ysim nod se s3i4 Auew se Ajuo aye} NOA * 


§9V7 1NJYFIGNOM V OL AVM ASVI FHL HLNOW-Y-LIN 





G3LH91130 LON dl NDVG AINOW —HSIM NOA AWIL ANV 139NV) 


HLNOW-V-4NO°° "SLIM 6 JHL AO HOV]A YO4 ADVLSOd SN1d ozeUS™ 


S41UN |ONPIAIPU! ayy yo AUD Jap30 UDI. NO, 


SAN@ GOODS TIV SLINN JLvavd3s 


g 2002 412 ] “gol |njsap 
ALVIS 8 ALID 408 MIOWS -uoM D Bulop aso no, “s}!4 ajqoAolua 4noA 
| | P 4 19 
4UFLSAW BADY P[NOYs a2ua!Ds U! Paysasayu! BUOAIAA 
1 SS3YG0V 4 Piney Pi E| 
! aWVN WD] Sai WM FIA SYOLVINGI AG GIWIV1IIV 
1 ' 
. ‘ ’ *‘punos6y420q aduaios 
t Plbg eBojsog ‘yuauiADg |jn4 pect deat ' P!]OS DB JO} @SINOD |2UBIDS [DAI Y ~UOIJDI4SNI|! OBZ JAC ‘seBod OS JAaAC ‘payouysnyi! 
t “yun ous Ajuo eu puas O t Ajspaj> pud uayium Ajpadxe 21D syoog 4x4 AiDIjIxnD g ayy pud sjDNUDW UO!INsysU! 6 
| “pidg eBnjsog ‘juauiddg |In4 08°6E$ as0j>Du0 | Bay, ‘asinos Burop-Aq-uina) Buiyioxe 84; pud yuawidinba asn-ojy-Asoe ayy Aolua |jim NOX 
i juauidiys auo ur (S44 6 |1) GV1 YALSWW 2%42/dWI0> ew puas [] i INN S.LI iASWH S.11— AYVSSIDIN FINIWIdXI ON 
Daal Miko ibd: pike ielio jaauns hous | +h 2pe 40 jdiace, ' PLE INH ao Sears re be rueeugize seu pedaisun aut 42 4288204 O2-7s 
| I 40 SH} P y I 1p, y sovret § Asana puo shng jo Ang,, ayy si anamoy  Bulpuas Aq juawidiys auo ul! saiias 414 6 ayy 
uo eBpysod god snjd Or r$ Aod jj! pud QO'Z$ esojrua ] *QD] JaISOW OY] ‘Plats Sy! Ul -@NjDA seq eyy yo adUDj}Oq auy 496 |W AUD yO puD ‘uD\d 
| 1! HE Pisy | felines Bite) be i P I 
“Sut Ajujuow 6 ut @uy aw Buipuas yp. Ppud way Ayjonb po si 41 yous auns 2 uD JUOW-D-JIy BY YIM DJs ADW No, “(uod 
r Py Ap4s 64 GV1 UaLSVW Ou pues HIS t | 4 9 P' 4 A O4s 4 


-NO2 as) UDjd Jaya UO qn] JaysOW 4aD 


INO LV TIV YO — HLNOW-V-LI4 


"JP242Dsd aq yOU PjNOM 41 aJaYyM ‘syuaWNAsUI Jay;DaM PajunoW 
-Ajjuaudued ayy so suoijprij}ddo yons 40} you pun ‘snoaBojuoapo s! 41 asaym Ajuo 
Pasn s} uBisap asodind-iyjnyw ‘e21ud Mo] yo-pspayuN UD 4D qo) adUAI9s-|}D UD ajqissod 
saxo uBisap asodind-iyjnw yong yunow adorsajay D sp sajqnop ppay jisuDI) aus 
‘ALOIS “sOJOUIWA)|| AQWIDY? PNO|> ‘adorsosjadg ‘1aBsDjUZ-CJOYg ayy Oyu! syaAUuOD 
Ajisba pud Ajyx21INb sop ~alosg apijg By, *ejdwDxe 404 “JeMSUD ayy $I uBiseap asn-yinw 


é 08°6E$ Ajuo 404 {JO 41 eADY qq JeysDW 44 6 24) UD? MoH 


“COOLS 4240 94 dn sppn ‘sy1un aypindas sp ‘yuaudinba aaogn ays IV 
JUNLVId V1 WALSVW V—NOISIG ISN-ILINW 


AINO 











i Tek [aloje) AINO 


GN3S 
it QoS ™ 


osGE s Avo" er0qy ous 774 105 suowdinby ous 774 sepnpUl avT UISVW LI G 


(Pipdisog 66°2$ 410} j1Uf) ayDsDdag D sp ajqojIDAy) 

*ABojQ108;9W InayoWWD Joy dn-4a5 2. 
Jonuow 6urjso22J04 pun dow sayjoay ‘1404 pro]> 
OSTV “424! OOL/ 1 OF [jOj}uUI01 sasnsoaWw eBnDD uy 
Aupiuny aAyojas sansa seyamoyrAsg Buys ‘UWA 
0) JOJODIPU! “iy y YLIM 4a}@WOUDG yUBY JIY -— snig 
241M U|-PD3] 40 “ly QOL “2408 sUO!j2@UUOD |}0 sayoW 
P10} 4amog Ayajos “yjuow sad jua> | Udy ssa] UO 
sajosadQ “uo1j2as1p Pud paads pulm moys ps00q 
40j021pu! Joopul uo $4yBI] UoEN Buryso}4 * ~* INVA 
Sonim QNV ¥3213WOW3NV ONIGV3Y LOWRY V 


NOILVLS HAHLVAIM 


404 41Uf, ayDIDdag D sD ajqnjIDAY) 








weeg 1431] © uo Sumjey 





< uouralosg 








(Piodisog S6é'r$ 





Li 


ie & Ba 


“{papnjau! you s6aj) podiy ays 





(pipdisog S6'H1$ 40} HUF ayDIuDdag D sD ajqoyIDAYy) 


~OIpny aBeis-oms © S! Y3AIIDIY 241 Wa;shs 
JP24dQ UD pul wHEsydoig 40422104 
Suyjpjnpow © ‘a2aneg 4461] © jo s4s/SU02 YALLIWSNVYL 2 


YSAAIZI34 -YSLLINSNVYL LHS! 
(pipdisog $6°9$ 40} suf eyD4Ddag D sD ajqnjIDAy) 


UU YIM BUISnoy jaays Apinys 


@uoydppay ayy ul paonp 
-o1das aq 0; saaom punos 
jouj6110 sasno2 puo 

pairalosd ays 










aus 












worjpsado {003 40 21j40q puo AauWiy> 
“ssaujybuq 


(Pipdisog $6°6$ 410} HUP) ayO4Dd~ag D sD a/qD)IDAY) 


axDWR "29 10} SyuaWabDjUa Ay 
PUY Woos10g puD sadog BulBs0juz pus Buyung 
‘sjp21WeyD Buidojenag 
Avs, ‘14612505 woeN ‘shosy Buidojarcg 24sDIg £ 
AX. WE do saayo6au saxo) awory julsg 420;u05 
,O1 X,,8 04 da syuawaBsojua A 
uolaloid 1/4 
adAy jojuozio0y ** 


av1 AHdVHYDOLOHd 


(PIOdysog $46°9$ 40} HU eJD4Ddeg D sD 


> 





19% Ajuo 404 syuid 
nb axow “yooq 






‘sdij wily ‘sajewounayy 


onb saonposg ‘sual 
£ pud sasue) Bulsuapuc> UM) YIM 


BIOAVINI WWSE NOISID3Id V 





qp}ipay) 
$22/ABP [OI1jdO 4a4jO AUOW PUD 
‘adorsis0jog ‘DP!IN] OJaWO> 'o4N2IsqGO O1aWOD 



















Electrapane is an example of 
what the industry is smugly calling 
“the first generation” of a growing 
array of solar control glasses. An- 
other example is Pittsburgh Plate 
Glass Company’s Solarban Twin- 
dow, which is equal in insulating 
value to a foot-thick brick wall. 
However, the glass of the future 
will probably be a variable trans- 
mittance type that changes from 
light to dark and back to light as 
the sun’s rays vary. Use of these 
environmental control glasses will 
reduce glare and keep buildings 
warmer in winter and cooler in 
summer. 

The forerunner of variable trans- 
mittance windows was development 
of opthalmic glass for prescription 
spectacles. First announced in 1964, 
these are now beginning to make a 
penetration into the consumer mar- 
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ket. This glass darkens on exposure 
to sunlight and becomes clear again 
indoors or after sundown. 

One type of opthalmic glass— 
Corning’s Bestlite—is essentially 
colorless and has a light transmit- 
tance of more than 90 percent be- 
fore exposure to the sun. After a 
one-hour exposure to direct sun- 
light at 85° F, transmittance drops 
to 66 percent. After one hour in 
the sun at 25° F, transmittance is 
about 36 percent. On changing from 
sunlight to interior lighting, the 
glass recovers about half of its un- 
exposed transmittance in 5 minutes. 

Using the principle of color- 
changing opthalmic glass, the in- 
dustry is proceeding to develop vari- 
able transmittance windows for 
home and office, but with a varia- 
tion. An electronic control, such as 
a rheostat, will probably be incorpo- 
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Left: The Navy is testing glass spheres 
for use as deep-sea capsules. This one is 
442 inches in diameter. The higher the 
pressure, the stronger glass becomes. 
Above: An artist’s concept shows how 
the glass sphere would be housed and 
powered while used underwater. Pontoons 
would be constructed of fiberglas. 


rated to allow full control over the 
changing glass at any time of the 
day. This, in effect, will give win- 
dows a built-in venetian blind. 

Where else in the home will glass 
probably be used in the future? It 
is known that glass makes ideal pip- 
ing and will someday be used in a 
home’s plumbing system. It never 
corrodes. Glass piping is presently 
being used in chemical plants for 
transference of highly corrosive 
chemicals. 

Glass will also be used for cook- 
ing. A new kind of electrical glass 
cooking system, known as the count- 
er-that-cooks, was recently demon- 
strated by Corning. This is a flat, 
smooth counter of glass-ceramic pos- 
sessing no burners. In fact, it looks 
like your present laminated kitchen 
counter surface. 

Beneath the counter are electrical 
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heating elements. By using con- 
trols, you can heat up a portion of 
the counter for cooking. 

Next to the construction industry, 
the auto makers are this country’s 
biggest users of glass—to the tune 
of about $500 million each year. 
It doesn’t take much to realize that 
the glass industry has found itself 
in the midst of the safety contro- 
versy. After all, glass constitutes 15 
to 20 percent of a car’s surface, and 
predictions are that it will go 
higher. 

An outgrowth of the safety furor 
has been the unheralded adoption 
by auto makers (in 1966) of a new 
type of plastic for use in laminated 
safety glass. Conventional laminated 
glass, used in cars prior to 1966, 
has a plastic layer or interlayer of 
plastic between two pieces of glass 
that binds the glass together. Upon 
impact and shattering of the glass, 
pieces stick to the plastic. 


No flying glass 


The plastic developed in 1966 
models further reduce the chances 
of flying glass. A laminated glass 
windshield making use of this plas- 
tic balloons on impact instead of 
shattering. 

This development plus the aero- 
dynamic advantages glass affords 
automotive designers has led to a 
design concept you will probably be 
seeing shortly. Glass will extend 
into roof areas to permit control of 
solar energy for maximum mainte- 
nance of passenger comfort and 
greater driver visibility. 
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In effect, each car will become a 
modified convertible. The driver will 
be able to open overhead trans- 
parent areas to provide a converti- 
ble effect without presenting the 
problems of convertible tops. The 
glass development that will allow 
this without permitting too much 
light and solar energy to permeate 
the interior is variable transmittance 
glass. 

Future automotive glass will also 
be better able to combat an enemy 
of safety: the weather. For at least 
20 years, aircraft windshields have 
been electrically heated for defog- 
ging and de-icing purposes. So, why 
not cars? 

Why not indeed. Front and rear 
auto windshields that incorporate 
electric charges are now undergoing 
tests. Pittsburgh Plate Glass Co., 
for instance, has a laminated glass 
product that contains wires which 
are thinner than human hair em- 
bedded in the interlayer. The wires 
are arranged in an array to pro- 
duce heat over the entire surface 
of the windshield. And the heating 
arrangement operates off the car’s 
12 volt power supply. 

Most fiberglas for automotive use 
is designed to add strength and stiff- 
ness to plastic parts. In addition, 
fiberglas is now used for automotive 
drive belts, such as the fan belt. 

If the time comes when the gas- 
turbine engine makes inroads into 
the automotive market, glass will 
probably play an important role. 
Experiments are being conducted 
with glass-ceramic heat exchangers. 
The material, which doesn’t expand 
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or contract in the blast of engine 
heat as does metal, transfers the 
heat to air in the exhaust system, 
preheating it to enhance combus- 
tion. These heat exchangers have 
already been used in two experi- 
mental gas-turbined vehicles: a 
truck made by General Motors and 
the British Rover B. R. M., a racer 
which has competed at Le Mans. 

Other types of transportation are 
in for their share of new glass de- 
velopments. Libbey-Owens-Ford al-: 
ready has solved the problem of 
how to protect passengers from the 
extreme heat that will build up on 
the outer skin of the supersonic 
transport as it flies 1800 miles an 
hour—heat that can permeate 
through cockpit and cabin windows. 
The material is an electrically con- 
ducting coating only a few ten- 
millionths of an inch thick that acts 
as a heat barrier. 


Ocean-going sphere 


Some day, you will be able to 
board a glass excursion submarine 
for a first-hand look at the ocean’s 
bottom. A forerunner of this com- 
mercial craft is a 44!4-inch diam- 
eter glass sphere recently built. 

Glass is being used in construc- 
tion of the sphere because of a 
simple basic fact: the more pres- 
sure you put on compressed glass, 
the stronger it becomes. Dr. Wil- 
liam B. McLean, technical director 
of the facility, states that glass is 
the only material strong enough to 
go to the bottom of the ocean and 
still be 50 percent buoyant. 
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Fiberglas Beta is a cloth that won’t rot, 


stain, burn, fade or wrinkle. It’s made of pure glass. 


Another advantage of glass for 
undersea research is that it is capa- 
ble of taking people to the ocean 
bottom while maintaining normal 
atmospheric pressure inside the 
craft. You can go all the way and 
return to the surface quickly, with- 
out spending long periods in decom- 
pression. 

By the way, glass spheres smaller 
in size than the one now being tested 
have withstood pressures equivalent 
to 35,000 feet beneath the sea. And 
that’s deep. 

Glass fibers (fiberglas) are glass 
in name only. Chemically, they are 
glass, but physically they exhibit 
properties far different from the 
more conventional forms of the ma- 
terial. Already, glass fibers are used 
as textiles, insulation materials and 
optical devices. When combined 
with plastics, they can be cast or 
molded to close tolerances, possess 
high structural strength, and resist 
attack by chemicals and thermal 
shock. 

One recent development holds 
promise for both commercial and 
space exploration use. It’s called 
Fiberglas Beta. 

In light of the recent Apollo trag- 
edy, Owens-Corning Fiberglas has 
been awarded a contract by NASA 
to study how Beta can be more ef- 
fectively used in spacecraft, includ- 
ing clothing for astronauts. The 
material is absolutely non-combusti- 
ble, withstanding temperatures in 
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excess of 1500° F even in all-oxygen 
atmospheres. 

Only two years old, Fiberglas 
Beta has found its way into many 
consumer products such as draper- 
ies, curtains, bedspreads, tablecloths 
and mattress ticking. Six times 
finer than silk and made of pure 
glass, the material has high strength, 
durability and resists environmental 
influences such as water, rot, heat 
and cold. It is fire-safe, wrinkle 
free and resistant to staining, shrink- 
ing and fading. 

Another future use for fiberglas, 
feasible now, is construction of the 
quiet home. Sound conditioning a 
room consists of placing sound-ab- 
sorbing glass fiber insulation in walls 
and ceiling. Up to 75 percent of 
the noise created on the outside and 
inside of the room is absorbed. 

Other commercial uses for fiber- 
glass include the following: 

e Fiberglas Beta for luggage, 
tents and awnings. 

e Fiberglas reinforced bathtubs 
and showers to allow one-piece bath- 
room construction that eliminates 
the need for tile. 

e Fiberglas-reinforced plastics 
for automobile bodies and compo- 
nents that provide high strength and 
lightweight, low tooling costs, free- 
dom of design and non-corrosion. 





Turn the page for a breakdown on 
the future of glass—what it will do 
in cars, kitchens and in the data 
processing industry. 


53 

















ewww ow ow ow oe oe ow eo rere 


Significance to industry, business, professions 


e Automotive—Fibre optical cables 
that can be strung through cars like 
wire from trouble spots (Are tail 
lights both working? Is brake fluid 
low?) to dashboard read-out button 
lights. They can also carry light 
from central source to illuminate car 
interior, dashboard, etc. Flexible glass 
1/10th-inch thick, rub-proof and 
strong, will make back window for 
convertible tops. 

e Aviation—Flexible, high strength- 
to-weight glass for high-flying pres- 
surized cabins; fibre optical read-outs 
to eliminate complex wiring and in- 
strumentation, and for weight-saving. 
e Building trades—High strength 
ceramic glass exterior cladding, 
transparent-to-opaque, in any tex- 
ture. Stronger than steel. May even- 
tually apply to home siding, roofing 
and structural elements. Lighting 
panels, heating panels with built-in 
elements. They dice rather than shat- 
ter when broken. Light-sensitive glass 
for windows and curtain walls that 
darken under sun glare. 

e Data processing—Photo sensitive 
glass for information storage and 
retrieval. It is black except where 
exposed to ultra-violet light beam 
which penetrates holes in punched 
cards. Promising “scratch pad mem- 
ory” to store data for given lengths 
of time; easily wiped. Fibre optic 
cable will find its way into card 
readers as pinpoint code or punch 
translator in storage or retrieval. 
Cables are available for carrying in- 
coherent or coherent light—the latter 
may be attenuated bundles that mag- 
nify the image enroute. 

e Electronics — Microminiature di- 
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alectric glass ceramic capacitors of 
high volumetric efficiency are already 
in full production. Upcoming are new 
flameproof, low power (2 - 10 Watt) 
resistors designed to withstand tre- 
mendous heat. 

e Fluidics—Photo sensitive glass on 
which a film pattern can be laid and 
exposed to make an image clear 
through the glass, can be etched with 
acid to controlled depths (exposed 
areas react; inexposed don’t). Thus, 
channels, chambers and ports can be 
etched in glass layers which then are 
fused to create perfect fluidic blocks 
of up to (so far) 80-gate capacity. 

e Home furnishings—The new, 
flexible, high-strength ceramic glass 
will soon appear on kitchen counter 
tops in a rainbow of colors, impervi- 
ous to acids and stains, thermally 
stable. Since heat is conducted 
through it vertically, electrical heat 
units beneath the surface will enable 
housewives to cook on the counter. 

e Industrial laboratories—Glass cer- 
ramic’s brute strength is on its way 
into laboratory beakers, test tubes, 
pipettes, bell jars. It’s been dropped 
on concrete from a roof 10 stories 
high without breaking. Corrosion- 
proof glass pipe, equally tough, will 
be used in lab plumbing; eventually, 
in commercial plumbing. Sheets of 
it will make lab bench tops. 

e Optics—A brand new fused silicon 
process is producing a new telescope 
mirror glass five times more thermal- 
ly stable than that in the Palomar 
200-inch. 

e Space—New shatterproof glass 
that “dices” when point-loaded—for 
use in sounding rockets as a casing. 
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ARCHEOLOGY 


A mass Indian burial was uncovered on a knoll overlooking the Genesee River in New 
York State south of Scottsville. Archeologists call the site an ossuary or bone pit. 








Dig to antiquity— 


by Robert John Graham 


ce RCHEOLOGY” is usually as- 
sociated with the ancient 
ruins of the old world, yet many 
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in your own back yard 


people in the United States have 
artifacts older than the pyramids 
right in their own backyards. 

In Crown Point, New York, Earl 
Davis occasionally encountered flint 
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The author screens dirt while excavating at the Seneca capital village of Gannagaro 
located on Boughton Hill, Victor, New York. By such careful work he found that this 


supposedly ‘dug’ site had many artifacts that escaped shovels of previous diggers. 


arrowheads in his small garden plot. 
When Dr. Ritchie, New York State 
archeologist, examined Davis’s col- 
lection he found that several of the 
artifacts belonged to the oldest oc- 
cupation in the state, the Paleo In- 
dian with an estimated antiquity of 
7,000 B.C. 

Last spring, while workmen were 
digging a trench for a sewer line on 
the Mae Schillinger property in 
Lima, New York, three Indian skel- 
etons were uncovered along with a 
pottery vessel. In the summer of 
1964, a bulldozer working at the 
corner of Niagara Boulevard and 
Forsythe Avenue, Fort Erie, On- 
tario, uncovered human bones which 
led to the discovery of a large bone 
pit or “ossuary” containing an esti- 
mated 450 skeletons. 

Interest in amateur archeology 
is on the increase. Archeological 
societies across the nation are flour- 
ishing and many high schools and 
colleges are inaugurating classes in 
archaeology including such institu- 
tions as the New York State Uni- 


56 


versity at Geneseo, and Lowville 
Academy. 

Anyone with a little imagination, 
determination, and patience can be- 
come an amateur archeologist. 
There are no special degrees re- 
quired, just a few spare hours a 
week and a little interest. One of 
the biggest problems facing the en- 
thusiastic but inexperienced digger 
is discouragement. One collector 
spent nearly two years before he 
found his first arrowhead simply be- 
cause he didn’t know how or where 
to begin looking. 

Although Indian remains can be 
found scattered throughout the 
country, attempting to find an ar- 
rowhead in just any field at random 
may prove as difficult as recovering 
that proverbial ‘needle in the hay- 
stack.” The most logical place to 
begin looking for artifacts would 
be on or near an actual site. Since 
rivers and streams were important 
to the American Indian for naviga- 
tional purposes, food supply, or as 
a course for their migrations, those 
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would seem the most likely places 
to look. Like most home builders 
today, Indians preferred dry, well 
drained sites for their villages. Such 
sites are often located upon the first 
knoll rising above the flood plain of 
a river or stream. Inland villages 
were usually located near a spring. 

There are three basic methods of 
conducting archeological research. 
The first and most popular among 
amateurs is hunting the surface 
when the field is plowed. The great- 
est value of surface hunting is that 
it provides the collector with a 
quick, relatively simply means of 
acquiring an archeological sample 
typical of the site. Many beginners 
become so enthusiastic about the 
prospect of archeology that their 
minds become imprinted with vi- 
sions of exotic arrowpoints and as 
they tramp the fields, they are in 
danger of overlooking other impor- 
tant clues. The scattering of fire- 
cracked stones, an occasional chip 
of bone, a random flake of flint, or 
the black refuse stained surface are 
all important indications of previ- 
ous occupation. 

A competent amateur archeolo- 
gist must first become an extremely 
careful observer. A few years ago, 
two collectors walked onto the Steele 
Site (Seneca-1640) near Holcomb, 
New York. While one immediately 
started to shovel test, the other be- 
gan to carefully examine the sur- 
face, walking from one end of the 
field to the other and then up a 
slight rise of land where he viewed 
the entire field from a distant per- 
spective. There was something about 
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the way the sun reflected upon the 
surface that caught his attention. 
Near the edge of the site he noticed 
a small area which seemed slightly 
darker in color than the surrounding 
soil. Realizing that cemeteries are 
often encountered upon the periph- 
ery of sites, he began to dig. Within 
a matter of minutes his shovel re- 
vealed human bone, and an undis- 
turbed Indian burial plot. The plow 
had apparently gone just deep 
enough to turn up traces of a dark- 
er, organic or “humus” soil that 
often covers Indian burials. 


Watch the woodchuck 


The second method of archeo- 
logical research is exploration of the 
land surface in places other than 
plowed fields. The only criterion here 
would be for one to keep his eyes 
wide open at all times. While sur- 
veying the countryside, be careful 
not to let one woodchuck mound 
escape your scrutiny. Each year 
woodchucks bring to the surface 
hundreds of artifacts which have 
been buried for centuries, each testi- 
fying to the location of a new, un- 
disturbed site, a cemetery, or a rich 
refuse deposit. 

Any surface erosion, particularly 
along banks of streams, should also 
be investigated. A few years ago, 
while exploring a large historic site, 
the writer caught a glimpse of a 
small portion of a human bone pro- 
truding from the bank of an aban- 
doned gravel pit. This clue led to 
the discovery of five Indian skele- 
tons and a quantity of artifacts in- 
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cluding several hundred beads. 
Careful surface observations are 
particularly important in locations 
where the land has never been 
plowed such as woods, virgin mead- 
ow lands, and pastures. Many such 
lands contain earthworks which have 
changed very little over the cen- 
turies since their origin. These con- 
sist of burial mounds, earthen walls, 
earthen rings, and depressions in the 
ground which may indicate the 
presence of ancient pits. The ama- 
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teur would do well to thoroughly 
investigate any peculiar looking sur- 
face features. These would include 
rock piles, cairns, walls, mounds of 
earth, shell heaps, etc. Of course, 
the more obvious features have al- 
ready been discovered; however, the 
potential of making new discoveries 
certainly still exists, especially in 
areas. of heavy vegetation or ex- 
treme remoteness. 

A few years ago, during a survey 
of the Genesee Valley south of Ge- 
neseo, New York, the writer had the 
good fortune of chancing upon a 
peculiar looking earthen mound. It 
appeared perfectly circular. Meas- 
uring nearly three feet high in the 
center, it had a diameter of ap- 
proximately thirty feet and seemed 
to rise much too abruptly. Glacial 
knolls usually blend naturally into 
the surrounding terrain, but this 


Needles (left), effigy pipes (below left), 
and comb (below), found at the Seneca 
Boughton Hill site by painstaking redigging. 
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configuration gave the impression 
of having been dumped upon the 
original surface of the land. Upon 
investigation, it did indeed prove 
to be a man-made 3,000 year old 
Indian burial mound containing sev- 
en burials and a quantity of artifacts 
including seven very large stone 
blades made from a material, the 
source of which was hundreds of 
miles away. 

The third method of archeologi- 
cal research is perhaps the most im- 
portant and undoubtedly the most 
difficult—excavation. Although most 
amateurs are at first content with 
surface hunting, the time will in- 
variably arrive when the hidden 
secrets under their feet suddenly be- 
come a challenge. When this hap- 
pens, the amateur is confronted by 
his greatest challenge, for there is 
nothing more discouraging than the 
days and sometimes even weeks of 
futile testing which are an inevit- 
able part of the process. 

When the amateur picks up the 
brush, trowel, and fine tools of ex- 
cavation, he must decide for him- 
self, through his own archeological 
research, the exact extent of previ- 
ous disturbance to the site. He can- 
not afford to depend upon hearsay 
for there will always be opin- 
ions voiced about the site being 
excavated or exhausted years 
ago. During his nearly twenty 
years of archeological experi- 
ence, the writer has never en- 
countered a site which was com- 
pletely exhausted. Of all the sites 
that he has investigated, the famed 
Seneca capital village of Gannagaro, 
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located on Boughton Hill, Victor, 
New York was reputed to be the 
most extensively excavated. It had 
been visited by collectors and curi- 
osity seekers for over 150 years. 
Upon investigation, however, the 
writer and his field associate, Charles 
F. Wray, found that some of the 
supposedly “dug”? cemeteries still 
contained many undetected burials. 
In fact, in two large cemeteries near- 
ly 50 percent of the total graves had 
escaped previous diggers. 


Redigging a cemetery 


The process of redigging a ceme- 
tery consists of carefully excavating 
every single grave regardless of 
whether or not it has received any 
prior disturbance. When the burial 
pit is refilled it is marked with a 
stake and plotted on the survey 
map. When the work is nearly com- 
pleted, the map and the stakes will 
reveal certain patterns such as rows 
and empty spaces. These blank 
areas are then thoroughly investi- 
gated with large, deep test pits 
which invariably reveal additional 
undisturbed burials. 

Many collectors also enjoy ex- 
cavating refuse fill. In an endeavor 
to do a thorough job, some enthusi- 
asts screen the soil. Where smaller 
objects are desired this process has 
proved extremely valuable. 

The success of one’s archeological 
endeavors will depend solely upon 
the efficiency of his efforts. Whether 
he desires surface arrowheads or 
complex burial grounds, they can 
all be his. 
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LSD—One way trip 


for alcoholics? 


by Flora Rheta Schreiber 
and Melvin Herman 


Suz of the chronic alcoholics 
see hell and some see heaven- 
and a few merely nothing—when in 
a small camp in the rugged moun- 
tains outside San Diego, California, 
they are injected with 200 micro- 
grams of LSD (Lysergic Acid Die- 
thylamide)-the most controversial 
and perhaps most powerful drug of 
our age. 

The experiment is administered 
by the Vista Hill Psychiatric Foun- 
dation in cooperation with the Cali- 
fornia Corrections Department at 
Viejas on a grant from the Nation- 
al Institutes of Mental Health. It is 
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one of the largest experiments in 
the United States te test the ef- 
fectiveness of LSD in treating al- 
coholics. 

The Viejas “honor” camp, as it 
is called, is a cleaned-up name for 
the old road camp. This is a mini- 
mum security facility for men com- 
mitted there by the San Diego Su- 
perior Court. There are no fences. 
A man can walk off if he likes, but 
walking off remains a felony. 

They come from all walks of life, 
these men whose alcoholism brought 





Miss Schreiber is an award-winning 
writer on psychiatry ; Herman, the Exec- 
utive Secretary of the National Asso- 
ciation of Private Psychiatric Hospitals. 


Science Digest—July, 1967 





them in conflict with the law. There 
are workers, skilled and unskilled, 
business and professional men in- 
cluding a lawyer and a U.S.N. lieu- 
tenant commander. Some are mar- 
ried; others are not. 

As rugged as the surrounding 
mountains, the camp requires the 
men, ranging in age from twenty- 
one to the late sixties, to sleep in 
barracks, eat meals in a common 
mess hall, wear work clothes and 
carry on work assignments that 
yield $.50 a day and that include 
such tasks as polishing rocks. In- 
cluded, too, in the daily rounds of 
this six months to one year rehabili- 
tation program are church services, 
a painting class, group counselling 
and regular meetings conducted by 
Alcoholics Anonymous. 

The LSD experiment, which is 
only one phase of the rehabilitation 
program and which includes only 
carefully selected subjects, was be- 
gun in June, 1965, and will end in 
May, 1968. The treatment phase 
was completed last month, and the 
project will culminate in a series of 
reports. Dr. Keith Ditman, psy- 
chiatrist at the University of Cali- 
fornia in Los Angeles, the principal 
investigator, and his staff of three 
psychiatrists, two psychologists, 
three social workers, two adminis- 
trators and twelve women volun- 
teers are optimistic about the ulti- 
mate findings. 

The experiment was conducted by 
a testing team and a treatment 
team. A special feature of both were 
the volunteers who have had ex- 
perience in psychiatric hospitals. 
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These are women in their thirties, 
forties and early fifties, wives of 
professional men. Their role, sup- 
portive and non-aggressive, was to 
bring a sympathetic feminine di- 
mension into an all-male environ- 
ment. On Treatment Day when the 
injection of 200 micrograms of LSD 
(a moderate dose) were adminis- 
tered, they become LSD “‘sitters.” 

Treatment Day came; it was a 
Judgment Day of sorts. The pa- 
tients listened to a psychiatrist tell 
them in calm, even tones what they 
might expect. ‘This will be a good 
day for you,” he says. “It will be 
an important day in your lives. It 
may be the most important day.” 
One by one the three to six men 
selected for this one morning’s in- 
jections get their shots. Then each 
man retires with his “sitter” to an 
individual room, reclines on a mat- 
tress, puts his eyeshade in place, 
and listens to relaxing music. If he 
should remove the blindfold, he 
would see restful paintings. 


Never left alone 


The drug may work within a min- 
ute or two of being administered 
and the patient is not left alone. 
All through the day the volunteers 
are in constant attendance, noting 
reactions, answering questions and 
giving whatever help is needed. Psy- 
chiatrists are on hand to help with 
emotional hangups. There is no 
formal psychotherapy, but the psy- 
chiatrist stands ready to be of aid 
and comfort. Patients who require 
it are given a mild sedative. 
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The reactions to this single, in- 
travenous injection that takes but 
a minute are sure and swift. One 
man screamed, “Why do you doc- 
tors want to put someone through 
this? It could destroy someone’s 
mind, It would be terrible.” Yet by 
day’s end this man was saying, “I 
really saw myself today. I just want 
to see my wife and kids and I hope 
that these people look at me as I 
am today, a newborn man again. I 
hope that all the people I’ve hurt 
will think of me as I am today.” 

“Where’s the doctor?” one man 
asked anxiously as he lifted the 
black blindfold from his eyes. “I’m 
here,’ Dr. Robert Lynch, a La 
Jolla psychiatrist reasured him as 
he accepted the patient’s hand. 


“This is goofy” 


“Let’s go on a trip,” coaxed Dr. 
Lynch, refitting the man’s blindfold. 

“What kind of trip can we go on? 
This is goofy. How can I let myself 
go when I’m not myself? Do I feel 
quivery to you?” the patient asked 
the doctor. 

“A little bit. It’s the excitement. 
Let the music quiver you.” Dr. 
Lynch answered, referring to con- 
tinuous taped music that filled the 
room. That morning Beethoven’s 
Violin and Piano Sonata provided 
“a contact for reality” for the four 
men who received the injection that 
day. Water colors of Martha’s 
Vineyard, Massachusetts, The 
Brooklyn Bridge, and Disneyland. 


- hung on the bungalow walls. 


Another LSD injectee was less 


€ 
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verbal. He appeared only to sleep. 
Another witnessed “the pure light of 
the void.” The fourth man, who 
wore sunglasses through portions of 
the experience, talked about his 
childhood. 

In the late afternoon a group 
meeting was held and each man was 
asked to write a summary of the 
day’s experience. The men com- 
pared notes and discussed their feel- 
ings. Some reported that they saw 
heaven, others hell and still others 
merely nothing. One man said he 
had a boring afternoon. Some said 
they had seen the demons of their 
lives; others that they had found a 
gateway to religious experience. 

One man reported that he began 
his LSD “trip,” feeling cold off and 
on, and then he felt purged of 
thoughts that had been bothering 
him. “The worst thing,” he said, 
“was walking through a jungle 
when I was six. Yesterday, I was 
able to get out of it by myself. I 
understand my problems and think 
they can be solved. I had to find 
out for myself. Today I have empty 
places that I have to fill up.” 

Bill, a lumberyard worker and 
one of the most hopeful alumni of 
the project, felt at first like a pup- 
pet. His hands became larger and 
smaller as he looked at them. He 
shifted between hot and cold, saw 
himself in the South Seas and the 
North Pole at the same time. Then 
the music seemed to influence his 
muscular control, his body tempera- 
ture and even the colors on the wall. 
It controlled him, he said. He saw 
himself in other people. He found 
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One alcoholic said, recalling his LSD treatment, 


“P've never felt so alive in my life.” 


much of what he saw funny, and at 
one point he burst forth with “God, 
this is beautiful. I’ve never felt so 
alive in my life.” Then he saw a 
nurse entering the room. “She came 
and she had a pixie look on her 
face,” he reported, “like a little girl. 
She looked like a little girl with a 
short dress on, a real cute little bow 
dress like grandmother’s, and her 
face would—I know it was her face, 
I could see that—and yet I was see- 
ing a little fox, and then a little 
squirrel, and then a little kitten.” 

Looking back at the whole ex- 
perience, he recalled: “I got pretty 
close to hell there one time. Well 
I guess it was a bad dream. I have 
been wondering if it was. I didn’t 
consciously think about it. But I 
did. I got away from it. But then 
I unconsciously slid back into it...” 

The results are coded for analysis 
later. So, too, will the patient’s ex- 
periences outside the camp be fol- 
lowed up by social workers. Some 
75 percent to 80 percent of the men 
reliably turn up for these followup 
sessions. Their progress away from 
alcoholism will be compared with 
that of several different control 
groups: a non-volunteer group of 
over 100; a volunteer group of 30 
or 40 and another group of volun- 
teers who, though selected for LSD 
treatment, were discharged from the 
camp before treatment day, which 
comes two weeks before a man’s 
scheduled departure. 
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These control groups are possible 
because not all men in the camp 
receive LSD as part of their treat- 
ment. Only one-half volunteer. Only 
two out of five who do volunteer 
qualify. Some, embittered by being 
in the camp, refuse it flatly. Others 
protest that LSD is still in the ex- 
perimental stage, that it is unproven 
and that it may cause brain damage. 


Even among those who volunteer, — 


some are turned down after psy- 
chiatric and physical exams, and 
mental and _ intelligence tests: 
Among the excluded, too, are psy- 
chotics and borderline psychotics, 
patients with histories of depressions 
and suicidal tendencies, with medi- 
cal histories of epilepsy, coronaries 
and other serious illness and those 
who are on medications such as 
sodium amythol and thorazine. 
There is an element of risk, of 
course, even for those classified 
as likely to have a good response. 
“There is a risk in any drug in- 
cluding aspirin and penicillin,” says 
Dr. Ditman. “Properly used by 
trained investigators, however, LSD 
is relatively safe. With the chronic 
alcoholic, whose life expectancy is 
only five or ten years, one must 
weigh the dangers against the bene- 
fits. If LSD can help, it is certain- 
ly worth the small risk.” 

Will this and similar studies lead 
to a breakthrough in the long fight 
against chronic alcoholism? Per- 
haps. For LSD’s beneficial effect on 
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the alcoholic has been noted and 
recorded. 

Scientifically, there has not yet 
been sufficient data to prove the 
case. Impressionistically, however, 
the case not only has been com- 
petently observed, but is based on 
a sound premise. ‘‘Alcoholics,” says 
Dr. Ditman, ‘do well with LSD be- 
cause they are used to massive al- 
terations of consciousness. LSD re- 
opens levels of consciousness that 
have been seemingly lost and opens 
new dimensions of beauty. Since 
alcoholism is a disease of lack of 
faith, a disease of the lonely, the un- 
loved, the unappreciated, the 
awakening is salutary.” 

Hopefully, the LSD experience 
provides the man who has it with 
a new look at himself and at life. 
Hopefully, too, he is able to put the 
new perspective in practice. Such, 
for instance was the case with Bill, 
the lumber yard worker, who at 
first felt like a puppet after his 
LSD injection. He used to bring a 
thermos of vodka to his job. Fired 
for repeated drunkenness, he was 
also arrested for drunken driving 
and was committed by the court to 
the camp. His LSD treatment day 
found him shifting between ecstasy 
and anguish. It filled him with a 
new sense of beauty, a new compas- 
sion and a clear sense of never hav- 
ing been so alive in his life. When 
he was discharged, he went back to 
the lumberyard to apologize for his 
past behavior. His employers, im- 
pressed with his new self, rehired 
him even though to seek a job was 
not the purpose of his visit. 
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Except for these observations of 
individual patients there is no data 
on the actual day to day perform- 
ance after they leave the camp. 
LSD, however, seems to make a 
man more eager to lick the alcohol 
habit than he was in the past. This 
new attitude may account for the 
fact that those who have had the 
LSD treatment are 50 percent less 
likely than those who have not to 
be returned to the camp as what 
criminologists call recidivists. Some 
25 percent of the camp’s patients, 
incidentally, are recidivists. None 
of these has had LSD. 

The LSD’s “successes” do not 
settle for an occasional drink nor 
do they become social drinkers. 
They become abstemious. 

Great individual differences in 
reaction have been observed. The 
more imaginative the man, the more 
responsive to aesthetic experience, 
the more positive the reaction. Poor 
results can be predicted for men 
who are alone, unemployed, rootless, 
or dullards. A young person who 
takes the drug runs a terrific risk. 
He doesn’t benefit from its use be- 
cause he doesn’t have solid footing. 
Men over fifty are more apt to be 
amenable than younger ones. The 
best results can be expected from a 
man over fifty who has a wife and 
family that play a supportive role 
and who has a job to which he can 
return. 

No definite information yet exists 
about the predicted responses of 
various personality types, but such 
data will be presented in the final 
report of those tested. 
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MEDICINE 


New help for 


summer hazards 


by Joseph D. Wassersug, M.D. 


¢ ‘T never thought I’d get so badly 

sunburned,” my young patient 
said, “I smeared suntan lotion all 
over me. Look at me now.” 

She was a mess. Mostly first de- 
gree burns, though, with occasional 
blisters. The suntan lotion that she 
had used had proved inadequate for 
her skin. Furthermore, she had 
applied the lotion mostly to her face 
and arms. Her back and other areas 
unprotected by her bikini got the 
worst beating. 

She had put too much faith in 
the tanning lotion. The one that 


Science Digest—July, 1967 


she used simply darkened the skin; 
it did not contain suitable ‘sun- 
screens” to filter out the harmful 
ultraviolet rays. If she had an ele- 
mentary knowledge of physics it 
would have been easier for her to 
understand what had happened. 
The sun’s energy is transmitted 
to the earth in rays which can be 
broken down into ‘‘wavelengths”’ 
and can be measured in Angstrom 
Units (A.U.). The wavelength of 
ordinary visible light varies from 
4,000 to 8,000 A.U. Ultra-violet 
which is invisible, starts at about 
100 A.U. and goes up to 4,000 A.U. 
when it becomes visible violet. At 
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the other end of the scale is deep 
red (at about 7,000 A.U.), which, 
in turn, leads into infra-red rays or 
the heat part of the sun’s rays. 

It is the ultra-violet that does the 
tanning but since it is invisible it 
may be most damaging. That is 
why you can burn and burn badly 
on a cloudy day. The ultra-violet 
gets through the clouds and you 
don’t even know it is there. It is 
not the heat of the sun but the in- 
visible rays of light that are respon- 
sible for the damage. Even when 
there is a cool offshore breeze to 
carry the heat away from your 
body, ultra-violet may be still burn- 
ing your skin. Tanning protects 
against sunburn because it thick- 
ens the outer layers of the skin. A 
thick skin, not just a “healthy” tan, 
blocks to some extent further pene- 
tration of the ultra-violet. 

A good way of judging degree of 
exposure is by the appearance of 
redness of the skin. A definite pink 
blush, and not a subjective sensation 
of warmth, should be used as a 
guide. When the skin shows signs 
of turning pink, that should be 
warning enough to get under cover. 
Tf you wait until you feel “burning,” 
then you have delayed taking pre- 
ventive measures too long. 

Start getting your coat of tan 
early to get a sleek uniform brown- 
ing effect. Avoid excessive exposures 
to the sun at all times. Tablets 
(taken by mouth) that increase the 
tanning ability of the skin are avail- 
able but they should be used only 
if recommended for you by your 
doctor. 
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Should you develop a sunburn 
in spite of precautions it is best to 
regard it as any other burn and 
treat it accordingly. Cold com- 
presses and cold applications may 
help. Petroleum jelly (Vaseline) 
can also be applied to some areas. 
Applications containing anti-hista- 
mines and anesthetic agents combat 
both the blistering effect of the burn 
and reduce the pain. 


Heat strokes 


Heat stroke is somewhat related 
to sunburn but not always associ- 
ated with it. 

In the brain there is a remarkable 
thermostat that regulates body tem- 
perature keeping it at its normal 
98.6° F. If the air outside is too 
cold, you shiver. If the weather is 
too hot, you sweat. As the perspira- 
tion evaporates, the body tempera- 
ture goes down to its normal level. 
Perspiration is nature’s way of keep- 
ing the body from frying to a crisp 
as the air about you grows hot. 

It is best to let nature have its 
right of way. If it is hot enough to 
cause perspiration let nature do a 
good job. Wear light clothing, or 
loose-fitting garments, so the mois- 
ture can easily evaporate from the 
skin. Try to get into a cool spot, 
under a shady tree or stay on the 
shaded side of a building. Spread 
yourself out a bit so as to allow 
more heat to radiate away from the 
body. Soak in a cool tub if the 
going really gets rough. 

Be careful, however, to try to re- 
tain salt if sweating is excessive. 
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Severe allergic responses can cause swelling of tongue 


and lips, choking, all-over hives and even death. 


Salt, as well as fluid, can be lost 
with excessive perspiration. With 
the loss of salt the body may become 
weak, or there might even be mus- 
cular cramps, or faintness, vomit- 
ing, or collapse. This is called heat 
exhaustion and is best treated by 
drinking mildly salted fluids and 
resting in a comfortable environ- 
ment. 

Heat stroke is far more serious. 
It represents a breakdown of the 
sweating mechanism of the body. 
In heat stroke the skin becomes hot 
and dry and the body temperature 
may rise to 105° F. Should you 
stop sweating on a very hot day and 
complain of severe headaches, or if 
you are mentally confused, you may 
need medical -attention at once. If 
you have to do hard work on a hot 
day, or are simply exercising vig- 
orously for fun, it is best to take 
some extra salt in your diet, or put 
a few salt tablets in your lunch box. 

Wherever you go for your sum- 
mer vacation you will have at least 
several varieties of insects travelling 
with you or waiting expectantly for 
your arrival. 

According to Dr. James H. Barn- 
ard of the Insect Allergy Commit- 
tee of the American Academy of 
Allergy, insects can irritate the skin 
not only by their bite or sting but 
also by their “airborne emanations 
containing microscopic fragments.” 

Of course, in most cases it is the 
bite or sting of the insect and not 
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the “emanations” that causes trou- 
ble. This can be either a direct toxic 
reaction, such as that which occurs 
from the bite of a black widow 
spider or a scorpion, or a milder 
“cutaneous-type” reaction. This con- 
sists of the formation of a small 
bleb or blister such as occurs with 
the bite of fleas or mosquitoes. 


Allergic response 


There is another type of reaction, 
however, to these insect bites—an 
allergic response—and this may be 
serious. Within minutes after a bite 
there may be generalized hives, 
swelling of the tongue and lips, fol- 
lowed by a choking sensation in the 
throat. The bites of hornets, yellow 
jackets, bees and wasps are most 
dangerous in this respect. A severe 
allergic reaction can cause death 
unless it is treated promptly. 

The victim of the bite should be 
brought quickly to the doctor or to 
the hospital, where he will, most 
likely, be given a shot of epine- 
phrine. This is probably the quick- 
est of the emergency treatments. 
The victim may also get injections 
of antihistamines and _ corticoster- 
oids. In severe emergencies a tube 
may have to be put into the wind- 
pipe to keep an open airway and 
oxygen may be administered to help 
breathing. 

If a vacation trip into the country 
is planned it may be well to take 
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an adequate supply of anti-hista- 
mines, and, if your doctor approves, 
some corticosteroid tablets. Since 
various atomizers and _ nebulizers 
containing epinephrine are now pur- 
chasable (with or without prescrip- 
tion) from the druggist, a few whiffs 
of a nebulizer might retard or re- 
lieve a severe allergic reaction. I be- 
lieve that it would be well for most 
people to carry a nebulizer of this 
kind with them on their vacation 
trips. 

Locally the treatment of the sting 
is relatively simple. Cold com- 
presses or a single ice cube held 
against the sting will ease the pain. 
Lotions and ointments containing 
antihistamines and corticosteroids 
are also helpful. With more general- 
ized eruptions, lukewarm starch 
baths or baking soda paste make 
handy remedies. 

According to Dr. James H. Bar- 
nard, “There are numerous reports 
showing that sensitivity reactions in 
humans are not due just to the 
venom in the sting. Similar reactions 
have been produced with extracts 
made of insect bodies from which 
the venom sacs were first removed.” 

Because of this, severe reactions 
can be prevented to some extent by 
means of ‘‘desensitization” injec- 
tions. A series of injections of anti- 
gens from wasps and yellow jackets 
are available through some doctors 
and clinics. These injections increase 
the victim’s tolerance or resistance 
to the insect and, in some cases, 
seem definitely worthwhile. 

Research is also going on toward 
the development of a good insect 
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repellent that could. be taken by 
mouth that would be safe and pro- 
tective. Research by the Armed 
Forces shows that insect repellents 
applied to the skin are not very 
good because they are of short dura- 
tion, are easily rubbed off, and that 
the vulnerable skin areas are not 
completely covered. Although scien- 
tists have discovered that the skin 
of some persons is naturally repel- 
lent and have come up with other 
good leads for repellent pills, no 
extensive field trials have yet been 
conducted. 


Effective repellents 


Applied to the skin or clothing, 
however, some repellents do work 
better than others. Those developed 
since World War II are the best so 
far and one,  diethyltoluamide 
(deet), is almost ideal. Protection 
time with repellents varies with the 
individual, especially with the 
amount of sweating. People who 
sweat the most need to have the 
insect repellent applied more fre- 
quently. Repellents can also be easi- 
ly wiped off the skin by clothing. 
On vacation it is best therefore to 
keep the anti-mosquito lotion handy 
and apply it frequently. 

Just what makes some persons 
attractive to mosquitoes is also the 
subject of considerable research. It 
has been recently observed that 
when a man is standing in mosquito 
infested territory in a light breeze, 
the mosquitoes will pass him by, but 
those which enter the downwind 
cone of his emanations will turn and 
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Mosquitoes zero in on a victim if they get a whiff. 


The insects also react to moisture and warmth. 


work upwind to him from as much 
as 30 feet. Furthermore, when a 
man is standing in a closed room, 
the mosquitoes in flight alongside 
ignore him, but let him lie down 
and he will activate all those which 
experience the ascending convection 
currents above him. In other words, 
the mosquito has to get a whiff of a 
man’s scent before he zeroes in. 
What is there that makes us so at- 
tractive to the mosquitoes? 

Most important apparently are 
moisture and warmth, and the mos- 
quito is most sensitive to just the 
right amount of temperature and 
humidity. Carbon dioxide in the 
breath is also a factor, and estrogens 
and other compounds such as amino 
acids secreted through the skin play 
a significant role. 


Dangers in water 


If insect bites, heat stroke, and 
sunburn weren’t enough to make 
the summer annoying or hazardous, 
there is always the threat of the 
water. Even the backyard swimming 
pool may be a death trap for a 
young child or a non-swimmer. The 
lake and the seashore also have 
hidden dangers for the swimmer, 
scuba diver, surfboarder and water 
skier. 

The rules for safe swimming are 
simply these:—(1) learn to swim 
well and (2) take no chances. Swim- 
ming skills are best acquired early 
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in life preferably under the guidance 
of an expert teacher. The YMCA 
or YWCA have regular classes and 
every parent should make ‘sure that 
his youngster has a swimmer’s 
badge or, better still, a life-saving 
badge. When you swim out over 
your. head or any distance from the 
shore it is best to swim with a 
“buddy” in case of some emergency. 

Older men and women, particu- 
larly those with any heart or lung 
conditions, should be especially cau- 
tious swimmers. Swimming after a 
heavy meal draws blood away from 
the heart. Any vigorous exercise 
right after eating may be dangerous. 

It is best to avoid summer ha- 
zards when you can but should 
trouble come it is well to have a 
first-aid kit readily available. Put 
the things you might need together 
before you leave for vacation. An 
elastic bandage is handy for sprains 
and bruises. A non-stinging anti- 
septic is useful for cuts and abra- 
sions. Sterile dressings and bandages 
should be handy if you need them. 
An all-purpose cream or lotion 
should be taken along in case of 
mild sunburn or insect bites. There 
should be some aspirin tablets in the 
kit for minor pains and headaches, 
and antacids, of course, for the 
vacationer who is inclined to eat or 
drink too much. 

Now that your first-aid kit is all 
packed, it is time to get going. Have 
fun, a pleasant and safe time. 
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William Robinson (below) won first place 
in the Surveying Technology contest with 
his new alignment instrument. The “Line- 
meter” transmits a light beam through 
aperture devices placed on a tangent. The 
meter detects minute ground movements. 








Below: Soiltest, Inc. of Evanston, Ill. has 
designed a new moisture meter that reads 
the percentage of moisture in wood, wall 
board, plaster, plywood or other timbers. 
Instrument comes with a set of pins that 
are inserted into the wood for readings. 


















Left: This plastic face shield is made to 
give protection to the eyes and throat, 
even if the wearer uses spectacles or gog- 
gles on the job. A replaceable air filter 
guards against dust and fine particles 
found in paint-spray and beauty shops. 


Internal contours can be measured accu- 
rately with a new dial reading device, In- 
tertest. The Dyer Company of Oberlin, 
Ohio, makes 12 models of Intertests. Di- 
rect dial readings in 1000ths of an inch 
can be obtained from the scissor action. 
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The first aircraft to take off and land using swivel jets is the above VJ 101 C-X2. Proto- 
type is changing from vertical to horizontal flight. Developer is Entwicklungsring Sud. 


Texas Instruments Incorporated just added the M/V Leo (below) and the M/V Virgo 
to their marine fleet. Both ships are available for team or single charter. Each is 165 
feet long, equipped for 50 days at sea and house 28 men in air-conditioned quarters. 








MEDICINE 


Tomorrow's medical 
miracles 


by Arthur J. Snider 


We the march of medicine running 
out of miracles? Dr. Ernst 
Chain, Nobel prize-winner from the 
University of London, warns that 
the successes of the past cannot be 
maintained unless there is a fresh 
flow of ideas based on discovery of 
new biological phenomena. 

The United States is betting some 
$1,500,000,000 a year there is still 
plenty of magic left in current re- 
search. From government and uni- 
versity laboratories, drug companies 
and private foundations promising 
clues are still unfolding in unsolved 
diseases: 

e Alcoholism: Studies are aimed 
at finding a substance to decrease 
the rate of alcohol metabolism and 
diminish the voluntary consumption 
of alcohol. A drug, puromycin, has 
accomplished this in animals. 

e Arthritis: The outlook is incom- 
parably brighter than even a few 
years ago. Two theories are in the 
forefront. One is a revival of interest 
in the possibility that rheumatoid 
arthritis is due to an infection by a 
micro-organism. Considerable inves- 
tigation has been focused on a small 
organism known as mycoplasma, a 
group distinct from bacteria and 
viruses. The second theory holds 
that the body’s immunological sys- 
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tem has turned on itself and de- 
stroyed its own tissue instead of 
being directed against foreign sub- 
stances. 

e Blood Disorders: A vaccine to 
prevent erythroblastosis (Rh dis- 
ease) in infants has been developed 
and is being tested. A plasma con- 
centrate rich in the clotting factor 
has made surgery easier for patients 
with hemophilia, the bleeders dis- 
ease. 





e Cancer: It is now possible to 
eliminate 99.9999 percent of tumor 
cells in leukemia in mice by use of a 
combination of potent drugs. But 
cure cannot result until 100 percent 
of the cells are killed. In patients 
given this treatment 80 percent sur- 
vive two years or longer. Three 
years ago there was only a 10 per- 
cent two-year survival. 
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e Cystic Fibrosis: This grave 
hereditary disease of childhood and 
young adulthood can now be diag- 
nosed earlier and more easily 
through samples of toenails and 
fingernails rather than through more 
complicated tests. 

e Dental Disease: Specific organ- 
isms believed responsible for dental 
caries and periodontal (gum) dis- 
ease have been found. Research is 
aimed at developing a vaccine. 

e Diabetes: The complex insulin 
molecule has been synthesized. Re- 
search is now aimed at modification 
of the structure to make it a more 
effective treatment. There are signs 
that adult-type diabetes can be de- 
tected in childhood and the potential 
disease prevented from developing 
through use of antidiabetic drugs. 

e Epilepsy: There is evidence 
that local cooling of an epileptic 
area of the brain produces alteration 
in blood vessel permeability and 
allows medicines to enter the brain 
tissue in hitherto uncontrolled focal 
seizures. 

e Eye: Corneas made of plastic 
have been retained in animal eyes 
up to six years and almost as long in 
some patients for whom convention- 
al human corneal transplants had 
failed to bring useful vision. 

e Heart Disease: Improvement in 
tolerance to exertion has been re- 
ported by angina pectoris patients 
after participating in a program of 
walking exercises that increased 
gradually up to four miles a day. 

e Mental Illness: Search con- 
tinues for a biological difference be- 
tween schizophrenics and normals. 
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Protein substances abnormal in 
either character or quantity have 
been found in the mentally ill. A 
fatty acid present in the sweat of 
schizophrenics but absent in nor- 
mals also has been discovered. The 
significance is still being evaluated. 

e Muscular Dystrophy: A techni- 
que has been developed for identi- 
fying 75 percent of dystrophy car- 
riers through testing the blood for 
creatine phosphokinase. 

e Obstetrics and Gynecology: It 
is now possible to examine the elec- 
trocardiogram of the fetus through 
most of pregnancy. 

e Parkinson’s Disease: Since the 
worldwide flu epidemic of 1918-22 
is believed to have been responsible 
for many of the Parkinson’s cases 
seen today, viruses known gradually 
to destroy nerve tissue are being 
grown and studied in test tubes and 
animals. The study may provide a 
clue to detection of unknown “slow” 
viruses implicated not only in Park- 
inson’s disease but in multiple 
sclerosis and other neurological dis- 
orders. 

e Ulcer: Recent synthesis of gas- 
trin, a hormone’ that stimulates 
secretion of gastric juices, provides 
a potent tool for researchers in pep- 
tic ulcer. 

e Ulcerative Colitis: One study 
has shown that nitrogen mustard, 
useful in cancer, has improved pa- 
tients who do not respond to stand- 
ard medical therapy. This awaits 
confirmation. 

e Viral Diseases: Many vaccines 
are available or in the offing. Eradi- 
cation of measles is in sight. A vac- 
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cine against German measles should 
be available by the time the next 
outbreak cycle comes around in a 
few years. It has been successfully 
tested in human beings. Promising 
results in field trails have been 
achieved against several viruses re- 
sponsible for the common cold. 


Program for overweight teens 


The first thing Dr. John A. 
Spargo does in treating 200-pound 
adolescent girls is to hide the bath- 
room scales. Weighing-in each day 
only brings frustrations and tearful 
disappointments, he says. Instead of 
wondering what they gained or lost 
each morning, girls are advised to 
think about their plans for the day, 
how they are going to keep busy and 
find new interests. 

“An overweight teen-ager who 
channels her thoughts to achieve- 
ment will have less time for dream- 
ing about raiding the refrigerator,” 
says the Boston mental health ex- 
pert. 

Calories are not made an issue 
because “they are no more the prob- 
lem of the obese than alcohol is the 
problem of the alcoholic.”” He does 
not talk diet but rather moderation 
at the table. He requires no special 
foods and formulas but rather a 
sensible balance of all foods. 

After studying thousands of girls, 
ages 12 to 18, who weighed up to 
270 pounds, Dr. Spargo concluded 
their problem is chiefly an emotional 
one. “The child feels lonely, isolated, 
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depressed and unloved,” he says 
“This is often the case when the 
mother is enduring an unhappy 
marriage.” 

The child also has to endure the 
burden generated by the attitude of 
society toward her affliction. All too 
often, Dr. Spargo contends, society 
regards the fat person as a weak- 
willed glutton, even though she sel- 
dom is. 

Heredity also plays a part. So do 
family eating habits. If both parents 
are overweight, Spargo’s records 
show, there is a 10 times greater 
chance for the child to be over- 
weight. 

Dr. Spargo, director of a summer 
camp on Cape Cod for obese girls, 
finds through body measurement 
studies that they grow faster and 
mature earlier than their sylph-like 
sisters. They have a sturdy skeletal- 
muscular foundation beneath the 
fatty tissue. 

Heavy girls are lethargic. Time 
and motion studies in swimming and 
tennis show they are about one-third 
as active as the non-obese. Still un- 
answered is what came first, obesity 
or lethargy. 

Emphasizing the futility of re- 
strictive diets, Dr. Spargo said obese 
youngsters want to be like other 
children. They will not stick to any 
type of regimen that is so restrictive 
it doesn’t permit them to enjoy what 
they believe they should enjoy with 
their friends. 

“Everybody tends to hand out a 
sheet saying. ‘No more potatoes, no 
more bread, no more Cokes, no more 
pies, no more cookies, and so on’. 
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This to the overweight child means 
‘it’s forever, so what’s the use’,” Dr. 
Spargo points out. 


Up-down-and-off-beatniks 


Not all beatniks are bad, says 
a Northwestern University psychia- 
trist. He classifies them in three 
groups: 

UP-Beatniks: Best of the lot 
even with their occasional beards, 
marches, soiled jackets, shapeless 
sweaters and abuse of drugs. 
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“Basically, they are earnest, en- 
ergetic, intelligent and well-inten- 
tioned,” assures Dr. Jules Masser- 
man. “They’re helpful in prodding 
us oldsters into reviewing our smug 
hypocrisies and revising our medi- 
eval customs and conduct.” 

DOWN-Beatniks. Articulate in 
condemning the inequalities and in- 
justices of society, often with some 
courage and justification. They are 
strident and obnoxious in speech 
and manner but their prognosis is 
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often favorable. 

“With further maturity and in- 
creasing wisdom, most of them be- 
come good citizens, competent par- 
ents and sometimes even staunch 
Republicans,” Masserman writes in 
the Archives of Psychiatry, pub- 


~ lished by the American Medical As- 


sociation. 

OFF-Beatniks: Seriously troubled 
misfits, contributing little construc- 
tive or original to the culture except 
to serve as a sobering example to 
the more sensible youth who really 
will direct the nation’s future. 

How does the beatnik get that 
way? He’s looking for “identity” 
in a world of incredible technical 
and social complexity, Masserman 
says. 

“The late adolescent may spread 
himself thin trying to be simultane- 
ously a dutiful child, a brilliant 
scholar, a winning athlete, a popular 
leader, a potent lover, a seductive 
nymph, a cynical sophisticate and a 
dozen other incompatible alter 
egos,” he adds. 

Short of beatnikism, a youngster 
may seek status in a peer group 
offering support through somewhat 
less florid patterns of dress and con- 
duct and by adopting certain modes 
of speech, stereotyped musical tastes 
and escapist hideouts in ‘“‘pads.” 

Masserman believes most peer 
cliques are harmless and may be 
even beneficial as interim experi- 
ences. He cautions: 

“The dividing line is this: When 
an adolescent becomes so immersed 
in extracurricular activities as to 
neglect his education, physical 
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health and broader social develop- 
ment, or when he advocates ‘sports’ 
that endanger others, such as drag 
racing, or when he promotes public 
obscenity, sexual arrogance. and 
physical violence, or experiments 
with excessive amounts of alcohol or 
drugs, then therapy is necessary.” 


Golf is too easy 


If it’s physical conditioning you’re 
after, throw away your golf clubs. 

A study carried out on middle- 
aged golfers shows golf to be sadly 
deficient as a fitness promoter. 

Twenty amateur golfers with an 
average age of 38 and an average 
score of 78 were given a battery of 
physical fitness tests before and 
after the season. These included 
cardiovascular and respiratory re- 
sponses to such work tests as a 
three-minute step exercise and a 10- 
minute treadmill walk. 

Their scores were compared’ with 
two similar-aged groups—nine non- 
golfers and 10 men who went 
through a training program of calis- 
thenics and endurance running. 

Dr. Leroy H. Getchell, assistant 
professor of physical education at 
Ball State University, Muncie, Ind., 
reports the golfers did no better 
than the non-golfers on the step 
test and only slightly better on the 
treadmill. 

Averaging 12.2 hours of play (3 
rounds) a week, they showed some 
improvement in heart rate, respira- 
tory quotient and lung ventilation. 
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But they were “highly inferior” to 
the 10 men in-the adult fitness pro- 
gram. 

Getchell concluded: ‘An over-all 
view of the physical fitness data and 
the energy expenditure data sug- 
gests that the playing of golf does 
not provide enough stress on the 
human body to produce acceptable 
standards of physical fitness for 
middle-aged men.” 





Time-motion studies showed the 
average foursome spent 36.6 percent 
of the time walking, 34.5 percent 
standing, 20.4 percent on the putt- 
ing green and 8.5 percent swinging 
at the ball. No golf vehicles were 
used. 

The caloric cost of golf was 3.9 
times greater than the basal meta- 
bolic rate (when the individual was 
at complete rest). 

Golf consumes 223 calories an 
hour; walking, 334; bowling, 190; 
archery, 169; volleyball, 210; ca- 
noeing, 420; cycling, 410; jogging, 
679, and swimming, 524. 
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COLLEGES IN ACTION 





Dr. Jack Walper of Texas Christian University points out the area of central America 
that he and his colleagues hiked across trying to discover if the islands of Cuba, Haiti 
and the Dominican Republic were at one time a single land mass. 


Fractured fossils give up a secret 


R. Jack Walper, Prof. Edward 

Heuer and two grad students 
from Texas Christian U. spent last 
season hacking their way through 
mountainous jungles in northwest 
Honduras. They were looking for 
possible evidence of horizontal 
movement in the earth’s crust, along 
vertical fault lines that cut across 
Central America. Object: to test 
the validity of one geological theory 























Left: Professor Edward Heuer returned 
from the jungle trek with sample sediments 
to slice for microscopic study of fossils. 
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that says Cuba, Haiti and the Do- 
minican Republic were once a single 
land mass. This, in turn, would 
throw light on the continental drift 
theory, which holds that all the con- 
tinents were once part of one or two 
giant land masses that have broken 
up and re-arranged themselves over 
the globe due to horizontal forces 
that sundered them. 

Walper, a geologist, and Heuer, 
a paleontologist, led their little 
group of explorers over a rectangle 
of jungle 50 miles long and five 
miles wide, along an area covering 
both sides of' a major fault line. 
Much of their careful mapping was 
done in the mornings, to avoid the 
dependable afternoon tropical down- 
pours. “The growth was intense,” 
says Walper. “There are only primi- 
tive paths apparently cut by ma- 
chete. Brush and thick vines allow 
no passage, and everything has 
stickers or thorns on it.” 

Scratches, burns and aching mus- 
cles paid off. They found their frac- 
ture line of Cretaceous limestone on 
one side of the fault. The other side 
of the break was a good 20 miles 
away! 

Sample fossils and sediments were 
carefully collected from both sides 
of the fault. Back at the lab in Ft. 
Worth, Prof. Heuer is busy slicing 
foraminifera samples to transparent 
wafer-thinness and examining them 
under the microscope. If the sample 
fossils from both sides of the fault 
match up, it will indicate that both 
limestone layers were once part of 
the same contiguous sediment. 
Meanwhile, Dr. Walper is trying to 
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match up directional scars in the 
rock layers, and studying aerial 
photos for evidence that the jagged 
edges on each side of the fault may 
fit together here and there. So far, 
they are not saying anything, but 
they’re optimistic. 





Pharaoh’s toothaches 


Now we have 250 dental X rays 
of 40 different Pharaohs of ancient 
Egypt. They represent a lot of 
mummy caries. 

The pictures were taken during 
a four-week period last December 
by Dr. James E. Harris, dentistry 
prof. at the U. of Michigan, and 
Dr. Samir Loutfy, orthodontics prof. 
at the U. of Alexandria. (A brief 
report on this work appeared in the 
May issue). Here’s what turned up: 

Rameses II, builder of Abu Sim- 
bel and reputed to be pharaoh when 
Moses hid in his bulrushes, had bad- 
ly abcessed teeth and severe peri- 
odontal disease (part of his brain is 
missing, too). 

Amenhotep I, Sety I, Merenptah 
and many others had distinct maloc- 
clusion (undershot jaw). 

None of the kings had any fill- 
ings, or bridgework, which surprised 
the researchers since dentistry was 
practiced in Egypt then. 

The camera that took the pic- 
tures used a nuclear energy power 
source: radioactive ytterbium-169. 

Besides dental studies, the Michi- 
gan team will use the X rays for 
racial and genetic evidence to detect 
any effects of close inbreeding in 
the royal Egyptian families. 
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Dugged turties 


Dr. John M. Legler is going back 
to the Panama Canal Zone swamps 
again this summer to bug some more 
turtles. 

Legler, associate professor of zo- 
ology at the U. of Utah has been 
conducting a running research pro- 
gram on the life cycle of aquatic 
turtles. The reptile is captured, 
marked with a notch in the shell, 
then a small transmitter is taped to 
its back. Then, with a receiver con- 
nected to an underwater hydro- 
phone, he listens to transmitter sig- 
nals and notes the direction and 
distance of the carrier. 


_ | RA ed 
Bee business 


People can interpret the dance 
by which bees presumably tell the 
hive mates where the honey flowers 
are. But there’s some recent evi- 
dence to indicate that worker bees 
can’t figure it out. 

Dr. Adrian Wenner and doctoral 
candidate Dennis Johnson of the 
U. of California report that while 
workers pay attention when a suc- 
cessful forager does its ‘waggle 
dance,” they rely on smell to find 
the food location themselves. 

Dr. Wenner and Johnson discov- 
ered that when they introduced a 
control hive of light-colored bees 
(the test hive had dark bees), the 
largest percentage of bees from the 
test hive ignored the information 
in the dances and went to the cen- 
ter of the ‘odor field’ the research- 
ers had set up. 
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Dr. John Legler of the U. of Utah uses 
sonic transmitters and an infra-red sniper- 
scope to trace underwater turtle move- 
ment, population and growth patterns. 


He: 
Lic 


its Math 





ads up! 


In flipping pennies, the smart 
money calls ‘“‘heads”’. 

That’s the conclusion of an ex- 
periment in probability conducted 
by 160 freshmen math students at 
Northwestern U. Edward L. Spitz- 
nagel, assistant prof. of mathema- 
tics, had each student shake up a 
jar of ten pennies 200 times, and 
record the incidence of heads or 
tails on a graph. In 319,020 flips, 
heads came up 50.2 percent of the i 
time. Prof. Spitznagel’s explana- i] 
tion: distribution of metal in a pen- 
ny makes the coin ‘‘tail heavy”’. 
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INVENTIONS 


Idea of the month— 


Soluble basting thread 








The inventor, W. W. King, of soluble basting thread holds a coat held together with 


his product while the traditional hand removal of basting threads is shown at right. 


a 90 yards of basting thread 
go into a man’s suit coat. 
(Well, would you believe 60? The 
experts say it sometimes runs to 
100.) Once the final seams are in, 
all this temporary stitching has to 
be removed. 

In a day’s work, we are told, one 
operator can now dissolve plastic 
basting from 1,000 coats in a dry- 
cleaning bath—a job that used to 
take as many as 20 girls pulling 
the conventional cotton thread. 

The vanishing thread process was 
invented by Walter W. King, a 
clothing manufacturer, and Peter 
J. Werth, Jr., a chemist, and is 
protected .by a recently issued pat- 
ent (3,311,928). 

The Solvex Corporation, Louis- 


ville, Ky., which was organized to 
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exploit the method, supplies the 
plastic thread to clothing manufac- 
turers, and reports that already 
12,000 coats a day are basted with 
it and washed in the chlorinated 
solvent. According to the patent, 
the thread is not soluble in steam 
or water. 

In 1963 Walter King asked Spin- 
dletop Research of Lexington, Ky., 
to explore the soluble basting thread 
idea, and Peter Werth, a staff mem- 
ber, studied more than 50 synthetic 
materials. 

After a year’s testing, to achieve 
a thread that could be used satis- 
factorily. in all conventional sewing 
machines, the process was installed 
in a plant of the Curlee Clothing 
Company at Winchester, Ky. It was 
soon adopted by manufacturers in 
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half a dozen other states. 

Solvex, the business founded on 
a disappearing thread, was financed 
by Kentucky Growth Capital, the 
first small business investment com- 
pany to be formed in the state. 
King, who is executive vice-presi- 
dent of the Curlee Clothing Com- 
pany with headquarters in St. Louis, 
Mo., is chairman of Solvex, and its 


Houses that dry in the sun 


An instant plastic building that 
is formed in a few hours by harden- 
ing under natural sunlight has been 
unveiled by Ferro Corporation of 
Cleveland. (An early story on the 
development appeared in the June 
issue. ) 

Anything from an air-tight shel- 
ter on the moon to a dome over 
part of a city is a potential use for 
this new plastic material called pre- 
preg. Structures made of prepreg 
—woven fiber glass fabric impreg- 
nated with tough polyester plastics 
—would be dome or cylindrical 
shaped and would be translucent, 
with 80-90 percent light transmis- 
sion. 

The procedure for constructing a 
plastic dome is a simple one. First, 
the flexible material is sewn into the 
desired shape. It is then inflated, 
using only slightly more pressure 
than the weight of the material 
itseli—about two or three pounds 
per square foot. 

The hardening of the structure 
depends on its size and the outside 
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president is Homer S. Myers, for- 
merly of Spindletop. 

Since more than 30 million men’s 
and boys’ coats and sports jackets 
are produced annually in this coun- 
try, the promoters expect a wide 
demand from manufacturers look- 
ing for economical de-basting and 
simultaneous dry cleaning. 

—Stacy V. Jones 


temperature, though it’s the amount 
of ultra-violet rays from the sun, 
rather than heat alone that actually 
dries the plastic. A 50-foot diam- 
eter building, according to Ferro’s 
general manager, would harden in 
two days, while a half-mile dome for 
a city might take eight to ten days. 
The plastic can be used in tempera- 
tures down to freezing. 

Once cured, the material is rela- 
tively indestructible, company offi- 
cials say. It will not support com- 
bustion and the only way to cut it 
is with a hack saw or a diamond 
saw. 

When finished, the shell is light- 
weight enough to be transported 
easily by helicopter or crane. 

‘The technique that produced the 
instant building material is an ex- 
tension of Ferro’s work in develop- 
ing prepreg reinforcements for the 
aerospace industry where they are 
replacing metal in aircraft and mis- 
sile components, Plans are being 
made to use thousands of pounds 
of the plastic in the Boeing 747 
supersonic transport still being de- 
veloped. 








Russians Learn 
While Asleep 


(WE KNEW IT ALL THE TIME) 


News items appearing in newspapers 
and magazines throughout the nation 
report that: “‘In the Kiev State Uni- 
versity, a woman student mastered a 
complete course in English in 28 
nights.” 

“A philologist at the Ukrainian Acad- 
emy of Science says that sleep-learning 
is less tiring to the brain than normal 
learning.” 

This ‘“‘new” Russian discovery has been 
in use for over 2,000 years. In the 


United States sleep learning has been. 


actively used since 1922 when Chief 
Radioman J. N. Phinney of the U.S. 
Mavy successfully taught Continental 
Code during sleep. Since then, the use 
of sleep as a time for learning every 
kind of material, has become a reliable 
and accepted addition to our learning 
programs. The technique of sleep 
learning is being used by profession- 
als, students and instructors, sales 
and corporate executives, housewives 
and mothers . . . along with many per- 
sonalities in the public eye such as: 
Jan Sterling, José Ferrer, Red But- 
tons, Efrem Zimbalist, Jr., Sam Wan- 
amaker . .. and many others — who 
use the time of sleep to absorb infor- 
mation effortlessly and painlessly for 
instant recall when awake. 


To acquaint the readers of this news- 
paper with the simple techniques that 
allow constructive use of your sleep- 
ing hours, the Self-Development 
Research Foundation, a leading re- 
searcher in the field of learning while 
asleep, has published a compilation of 
Research Studies. These easy to under- 
stand reports tell you how to absorb 
any materjal while you sleep. Learn 
languages; learn to relax and control 
tensions; contro] your weight; sharpen 
your memory; develop your sales abil- 
ity — all while you sleep, and without 
losing your rest. 

This 26 page report is yours free. No 
obligation and no one will call. Simply 
enclose a dime to cover cost of postage 
and handling. Send your name and 
address to: Self-Development Research 
Foundation, Dept. Y-34, 207 East 37th 
Street, New York, New York 10016. 
Please include your ZIP CODE. 
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The first complete “instant plas- 
tic’ building may be constructed 
this year. 





Booth for a breather 


An underwater “telephone booth” 
that gives divers a chance to take 
off their helmets, talk to each other 
and allow the lady divers to repair 
makeup is the latest piece of equip- 
ment included in an underwater 
archeological expedition off the 
coast of Bodrum, Turkey. 

Called the telephone booth be- 
cause it will be connected by a 
telephone cable to the center of 
operations on the mainland, the 
acrylic dome was designed by two 
members of the expedition from the 
University of Pennsylvania’s Uni- 
versity Museum. The purpose of 
the expedition is to explore, in 130 
feet of water, the site of a Roman 
ship sunk off the Turkish mainland 
about 1500 years ago. 

The 500-pound dome is four feet 
in diameter, half an inch thick, and 
rests on a half inch thick steel col- 
lar. Mounted on metal legs, the 
plexiglas dome is large enough for 
two or three divers to stand com- 
fortably in water up to their chests, 
(if one can be comfortable in that 
position). Fresh air pumped into 
the dome from a compressor on a 
nearby island will be maintained at 
60 pounds per square inch, the pres- 
sure of the surrounding sea water. 

Though a mirror may be put up 
for the women to check their lip- 


Right: Dr. G. Bass inspects plastic bubble 
designed by Susan and Michael Katzev. 
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A survival hood may become standard 
fire emergency equipment on_ airlines. 
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stick, Dr. George F. Bass, director 
of the expedition, doesn’t think 
smoking should be allowed. 


Survival hood 


A newly developed plastic sur- 
vival hood will give a much-needed 
margin of safety to crash and fire 
victims trying to escape flames and 
the deadly fumes of smoke and gas. 

Developed by the G. T. Schijel- 
dahl Company, Northfield, Minn., 
the hood is made of a high-tempera- 
ture-resistant polymide plastic. It 
is designed so that it will not col- 
lapse over a survivor’s face, allow- 
ing him to breathe normally. The 
surface of the hood is treated to 
reflect heat and will function in 
temperatures up to 1500°F. 

In any kind of emergency, the 
user just slips the hood over his 
head and fits it snugly with a draw- 
string. There’s no problem finding 
the front since the hood has 360° 
visibility. When completed, the hood 
will include an air cylinder which 
turns on automatically to give the 
survivor an additional eight min- 
utes to find an emergency exit. 

Harold Reynolds, one of the proj- 
ect engineers, explains that ‘“re- 
search has shown that passengers 
who have lived through the impact 
of a plane crash, sometimes have 
died from smoke and gas inhalation 
before they could escape the burn- 
ing airplane.” 

If the hood lives up to expecta- 
tions, it could become standard 
emergency equipment on all air- 
craft. 
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A pride 
of 


venturers 


Monument to Scott and his polar 
party stands like a candle in a 
void, at gateway to the South 
Pole: McMurdo Sound’s Hut Point. 


Scott of the Antarctic. Reginald 
Pound. Coward McCann, Inc., 
($5.95). 


NYONE who has ever stood on 

the pinnacle of a precipitous 
pile of volcanic rock known as “Ob- 
servation Hill” in McMurdo Sound, 
Antarctica, and looked up at the 
huge cross of Australian jarrah wood 
planted there, has descended a far 
more sombre man than he was be- 
fore making the skittish ascent. 

The sub-zero loneliness and bleak 
desolation up there is awesome. 
Fifty miles across the frozen sound, 
ragged 13,000-foot ice-clad peaks of 
the Royal Society Range hem the 
polar sky on a shimmering platform 
of glacial mirages. A pennant cloud 
of ice spicules streams from the 
dominating dome of Mt. Discovery 
like a ghostly windsock. 

Beyond lies the endless snow des- 
ert of the 10,000-foot polar plateau. 
Winds of 90 mph roar past, carry- 
ing the bite of merciless cold that 
claimed the lives of the men whose 
names are carved on that cross. The 
inscription reads: “In Memoriam 
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Cap R. F. Scott RN e Dr. E. A. 
Wilson e Cap L. E. G. Oates Ins. 
Drgs e Lt. H. R. Bowers RIM e 
Petty Officer Edgar Evans RN who 
died on their return from the pole 
March 1912 e To strive to seek to 
find and not to yield.” 

Many books recount the struggle 
of these five men, manhauling sleds 
behind them against fearful ele- 
ments. They reached the pole to 
find the cairn left by Amundsen a 
few weeks earlier and turned, heart- 
broken, to retrace painful steps 
down crevassed glaciers and into 
the teeth of a blizzard that starved 
and froze them—only 11 miles from 
a cache that would have saved their 
lives. j 

Both Scott and Wilson kept ex- 
tensive diaries; little of the phyical 
aspects of the expedition has es- 
caped historians. But until now 
Scott, the man, has remained a dis- 
tant, sometimes bleak, hero; ad- 
mirable, strong, stubborn—even 
when wrong. 

Reginald Pound, thanks to access 
provided by Scott’s family to highly 
personal correspondence, has 
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painted a new portrait of Robert 
Falcon Scott—a man far more sen- 
timental, far more subjective, far 
more troubled and human than has 
yet been revealed. Most of the new 
insights are reflected through let- 
ters to Kathleen Bruce, the straight- 
forward, practical-minded lady who 
became his wife. To her he poured 
out his fears, frustrations, predju- 
dices and love. 

More clearly than any previous 
account, this book spells out the 
fearful ignorance of the entire party 
regarding the hazards of polar liv- 
ing and traveling. In one commu- 


nication Scott admits that they- 


should have boned up a little more 
on the accumulated polar knowl- 
edge of the time—which was con- 
siderable. The reader sees why it 
ended tragically, and comes away 
with a feeling of greater awe that 
these giants pushed on as far as 
they did against unbelievable dif- 
ficulties. 

Each character on both expedi- 
tions comes into sharper focus; the 
rift between Scott and Shackelton 
is revealed as a deep and penetrat- 
ing thing; Scott’s bitterness over 
the Amundsen dash to the pole 
comes through with depressing vi- 
ability. To see this historic tale re- 
told through the eyes of the in- 
teracting characters in the story is 
to be with the expedition, to feel 
the tensions, the hopes and fears of 
the men who were there. —RFD 


The Life of the Marsh. Dr. William 
A, Niering. McGraw-Hill. ($4.95). 
The Life of the Marsh is the fifth 
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volume in a series titled “Our Liv- 
ing World of Nature,” which is 
being produced jointly by McGraw- 
Hill and the publishers of the World 
Book Encyclopedia. It was written 
by William A. Niering, Director of 
the Connecticut Arboretum and Pro- 
fessor of Botany at Connecticut 
College. Dr. Niering supervises the 
Connecticut Arboretum’s long-range 
ecological studies involving the dy- 
namics of terrestrial and wetland 
habitats. 

Dr. Niering brings his special in- 
terest to bear in this ecological 
treatment of the wetland areas of 
North America. The book places 
particular emphasis on the vital in- 
terrelationships between plants, ani- 
mals, and the physical environment 
of these regions. The author in- 
troduces the reader to the vast wet- 
land areas—fresh and salt water 
marshes, swamps, and bogs—and 
explains their origins. 

Dr. Niering then describes the 
food webs that bind all living things 
together—discusses the profound ef- 
fects of the physical properties of 
water on the entire wetland com- 
munity, and shows how the wetland 
creatures have adapted to their 


' specific environments. 


In the final section the author ex- 
plains the importance of marshes 
and other wetlands, gives an ac- 
count of the fur industry and its 
impact on the opening of the West, 
and analyzes the value of wetlands 
to sportsmen, to the economy, and 
to all citizens. 

The book includes a guide to the 
national parks and monuments lo- 
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cated in the wetlands, a section on 
endangered wetland animals, and a 
collection of simple natural history 
projects that can be carried out 
with a minimum of equipment. The 
Life of the Marsh contains 100 color 
photographs, 50 duotone and black 
and white photographs, three full- 
color diagrams and more than 70 
line drawings. 


The Telescope Handbook and Star 
Atlas. Neale E. Howard. Thomas Y. 
Crowell. ($10.00). 

Neale E. Howard, author of several 
other books for the amateur astron- 
omer, has now produced an unusu- 
ally complete and convenient in- 
troduction to stargazing. The book 
combines a comprehensive discus- 
sion of telescopes with a unique star 
atlas, featuring transparent map 
overlays. The amateur astronomer 
whose telescope is from two to 
twelve inches in diameter will find 
this book a useful guide to both his 
instrument and the night sky. 

An accompanying celestial gazet- 
teer groups objects by type: single 
stars, double stars, variables, clus- 
ters, nebulae. The characteristics of 
each are correlated with map num- 
bers, catalog numbers and names. 
The book also contains an hour-by- 
hour guide to every object in the 
Messier Catalog. 

In addition the author defines the 
areas in which the amateur can make 
a real contribution to astronomical 
science, such as the observation of 
variable stars and the search for 
comets. The Ikeya-Seki comet of 
1965 was named for an amateur. 
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Advertisement 


WHAT SECRET POWER 
DID THIS MAN POSSESS? 





Benjamin Franklin 
(A Rosicrucian) 

WHY was this man great ? How does 
anyone — man or woman — achieve 
greatness? Is it not by mastery of the 
powers within ourselves? 

Know the mysterious world within 
you! Attune yourself to the wisdom 
of the ages! Grasp the inner power 
of your mind! Learn the secrets of a 
full and peaceful life! 


THIS BOOK 
FREE 


MASTERY OF LIFE. 


Benjamin Franklin—like 
many other learned and 
great men and women— 
was a Rosicrucian. The 
Rosicrucians (NOT a re- 
ligious organization) first 
came to America in 1694. 
Today, headquarters of the 
Rosicrucians send over 
seven million pieces of 
mail annually to all parts 
of the world. Write for YOUR FREE 
COPY of “The Mastery of Life’—TO- 
DAY. No obligation. No salesmen. A non- 
profit organization. Address: Scribe O.C.P. 


The ROSICRUCIANS 
(AMORC) 
SAN JOSE, 





CALIFORNIA 95114 
Please Include Your Zip Code 
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ISAAC ASIMOV EXPLAINS 






Each month Dr. Isaac Asimov choses one 
of the questions you send in to answer. He 
does not make the job easy on himself for 
in past months he has written about such 
things as relativity, parity and the basic 
nature of light. Following Dr. Asimov's 
answer are the answers to some of your 
other questions written by regular mem- 
bers of the Science Digest staff. 


How vitamins work 


What are vitamins and why do 
we need them? 

To understand vitamins we must 
begin with enzymes. These are mole- 
cules which act to speed certain 
chemical changes in the body. En- 
zymes come in thousands of varie- 
ties; each chemical change is han- 
dled by a separate enzyme. 

It takes only a tiny amount of 
enzyme to control a _ chemical 
change. Still, that tiny amount is 
necessary. The chemical machinery 
of the body is intricately intercon- 
nected, and the slowing down of a 


single chemical change through the - 


shortage of some particular enzyme, 
may result in serious illness or even 
death. 

For the most part, enzyme mole- 
cules can easily be built up by the 
body from substances present in al- 
most every article of food. There 





is no danger of running short of 
them if we are not actually starv- 
ing—except for one thing. 

Some enzymes contain certain un- 
usual atom-combinations as part of 
their structure. These atom-com- 
binations are usually found only in 
enzymes and are therefore needed 
only in tiny quantities, since en- 
zymes themselves are only needed 
in tiny quantities. 

But the body must have some. 
If one of these atom-combinations 
is in unusually short supply, the 
various enzymes that make use of 
it will no longer work. Certain 
chemical changes begin to proceed 
limpingly. Illness and, finally, death, 
result. 

The danger lies in the fact that 
although most of the enzyme mole- 
cules can be manufactured by the 
body, these particular atom-combi- 
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nations cannot. They must be ab- 
sorbed, intact, from the food. A 
human being will sicken and die if 
his food does not contain tiny quan- 
tities of these unusual atom-combi- 
nations. 

When this fact was first discov- 
ered at the start of the twentieth 
century, the chemical nature of 
these atom-combinations was not 
known. It was thought that at least 
some belonged to a class of sub- 
stances called “amines.” They were 
therefore called ‘‘vitamines” (“life 
amines’) and this was later short- 
ened to “vitamins.” 

Plants are the basic source of 
vitamins. Plants manufacture all 
their tissue substances from very 
simple chemicals such as carbon 
dioxide, water, nitrates and so on. 
If they couldn’t build up every 
single vitamin from scratch, they 
wouldn’t be able to live. 

Animals, however, can eat plants 
and make use of the vitamins al- 
ready present in plant-tissue. They 
don’t necessarily have to make their 
own. Animals store the vitamins 


they absorb where they are most 
needed for enzyme work: in muscle, 
liver, kidney, milk, and so on. Meat- 
eating animals get their vitamins 
from the supplies painstakingly col- 
lected from plants by their plant- 
éating prey. 

There is a certain gain in not 
having to make your own vitamins. 
Making them requires a_ sizable 
chunk of chemical machinery in 
every cell. If this is eliminated, 
there is more room, so to speak, for 
animals to develop machinery for 
the many things that plants don’t 
have to do—nerve action, muscle 
contraction, kidney filtration etc. 

The penalty, however, is the 
chance of vitamin deficiency. If 
human beings live on a poorly cho- 
sen diet (either because it is all they 
like or all they can get) they may 
develop such diseases as beri-beri, 
scurvy, pellagra or rickets—each the 
result of a body chemistry that is 
creaking to a slow halt because of 
enzymes that won’t work for lack 
of a missing vitamin. 

—Isaac ASIMOV 





Doesn’t the finding of well pre- 
served specimens of mammoths 
frozen in the ice prove that 
these tropical animals were 
quick frozen by a catastrophic 
climactic change? 

There has been a great deal of 
confusion surrounding the discovery 
of the frozen bodies of mammoths, 
a name applied to a group of ancient 
elephants. There are at least four 
different types of elephants that are 
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commonly known as mammoths, 
and most of them lived in temperate 
or even tropical climates. But the 
most famous of these, and the one 
that has been found frozen is the 
woolly mammoth. These creatures 
lived along the fringes of the ice 
sheet during the Great Ice Age. 
Their coarse coats and thick layer 
of body fat insulated them from the 
cold, and their teeth were adapted 
to chewing tough tundra vegetation. 


89 





Advertisement 


Does Your 
Memory 
Fail You? 


A noted publisher in Chicago 
reports there is a simple tech- 
nique for acquiring a powerful 
memory which can pay you real 
dividends in both business and 
social advancement and works 
like magic to give you added 
poise, necessary self-confidence 
and greater popularity. 

According to this publisher, 
many people do not realize how 
much they could influence 
others simply by remembering 
accurately everything they see, 
hear, or read. Whether in busi- 
ness, at social functions or even 
in casual conversations with 
new acquaintances, there are 
ways in which you can dominate 
each situation by your ability to 
remember. 

To acquaint the readers of 
this publication with the easy- 
to-follow rules for developing 
skill in remembering anything 
you choose to remember, the 
publishers have printed full de- 
tails of their self-training meth- 
od in a new book, “‘Adventures 
in Memory,” which will be 
mailed free to anyone who re- 
quests it. No obligation. Send 
your name, address, and zip 
code to: Memory Studies, 835 
Diversey Parkway, Dept. 690- 
017, Chicago, Ill. 60614. A 
posteard will do. 
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Perhaps 40 frozen mammoths 
have been found, two of them in 
Aldska. Most have been very badly 
decayed, and only one, discovered 
in 1899 in the bank of the Siberian 
river Berezovka, was complete 
enough for the skin to be stuffed. 

The animals did not freeze to 
death, they were probably killed by 
drowning in a bog or lake or being 
buried alive by a mudflow or cave- 
in of a river bank. The mud in 
which the animals were entombed 
eventually froze and became part 
of the permafrost or permanently 
frozen portion of the ground which 
preserved the remains for tens of 
thousands of years.—D.C. 


How much gold is left in the 
world? 

According to Canadian geologist 
Paul M. Kavanagh the non-com- 
munist world has a reserve of only 
900 million to one billion ounces of 
gold, most of which will be mined 
in South Africa by 2000 A,D. 

If present prices are raised, the 
geologist said, additional reserves 
could be economically mined. But, 
he noted, that even if old mines 
were brought into production in 
North America by increased prices, 
South Africa would still have the 
majority of additional reserves. Of 
the approximately one billion ounces 
left in the world mineable at cur- 
rent prices, South Africa has ap- 
proximately 80 percent. 

South Africa, Kavanagh said, is 
producing 75 percent of the western 
world’s output, or about 31 million 
ounces a year. 
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Buoyancy and Pressure 


by John and Molly Daugherty 


1. If you pour equal quantities of oil, 
mercury, and water into a tall jar, the 
liquids will separate into three layers. 
The middle layer of liquid will be 

a. Water 
b. Oil 
c. Mercury 

2. If you toss three coins—one silver, one 
copper, and one gold—into the jar of 
oil, mercury, and water, the coin sure 
to touch bottom is 

a. Copper 
b. Silver 
c. Gold 
3. If you float on your back in water, your 
weight is 
a. Greater than the weight of water 
you displace 
b. Zero 
c. Unchanged from your normal 
weight 

4. Gases and liquids are fluids. Fluids ex- 
ert a buoyancy force on all objects 
they surround. The buoyancy force on 
your body is greatest 

a. In the normal air surrounding you 

b. Under an oxygen tent 

c. Under an atmosphere of carbon 
dioxide (momentarily) in experi- 
mental labs 

5. A ship displaces water the weight of 
which equals the weight of the ship, 
its cargo, crew, and passengers. A ship 
leaving the ocean to enter another body 
of water would sink deeper in the 

a. Mediterranean 

b. Red Sea 

c. St. Lawrence Seaway to the Great 
Lakes 

6. If you suspend a metal cube in water, 
its weight decreases because of its 
buoyancy. The water exerts a pressure 
on all six sides of the cube. This pres- 
sure is 

a. The same on all faces 
b. Greater on the bottom face than 
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on the top face of the cube 
c. Less on the vertical faces 
7. If you drop a stone in a jar of water, 
the stone exerts a force on the water 
to displace a volume of water equal to 
its own volume. You see this effect 
when the water rises in the jar. The 
buoyancy force is accounted for by 
Newton’s 
a. First Law 
b. Second Law 
c. Third Law 
8. The atmosphere is not dense, but the 
vast amount of it above you produces 
great pressure. If you blow up a large 
balloon for a child, the force due to 
air pressure on one square foot of the 
outer surface is nearest 
a. 200 Ib. 
b. 2,000 Ib. 
c. 20,000 fb. 
9. Pressure applied to a confined liquid 
is transmitted undiminished throughout 
the liquid. If you apply one pound of 
force on the left, the amount of force 
upward on the right is 
a. 50 Ib. 
b. 1 Ib. 
c. 100 Ib. 
ib 


Lit reg 





50 in? area 


Answers: 


I—a Water. Water is denser than 
oil, so oil lies on top of the water 
layer. Mercury forms the bottom 
layer because of its great density. It 
is 13.6 times denser than water. Den- 
sity is mass per unit volume. 


2—c Gold. Gold is denser than mer- 
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cury and will sink to the bottom of 
the jar. The copper and silver coins 
sink through the oil and water layers 
but float in the mercury because both 
these metals are less dense than mer- 
cury. Gold has a density 19.3 times 
that of water. 


3—b Zero. When you float, you dis- 
place a volume of water the weight 
of which equals your own weight. 
The buoyancy caused by this displace- 
ment is upward, while the gravita- 
tional pull on you is downward. The 
vector sum of equal forces upward 
and downward is zero. A spring bal- 
ance attached to your body when 
floating in water would register zero. 


4—c Under an atmosphere of carbon 
dioxide. The buoyancy effect is 
greater for this gas because the den- 
sity of carbon dioxide is greater than 
either air or oxygen at the same pres- 
sure. An average size person dis- 
places 2.5 cubic feet of air, which 
weighs .20 Ib., and his true weight is 
reduced by a buoyancy force of .20 
Ib. Under carbon dioxide, the buoy- 
ancy force would be about 50 percent 
greater, or .31 Ib. For oxygen the 
answer is about .22 lb. 


5—c The St. Lawrence Seaway to 
the Great Lakes. The St. Lawrence 
River and the Seaway are fresh wa- 
ter with a density of 62.4 Ib. per cubic 
foot, whereas average sea water 
weighs 65.0 Ib. per cubic foot and has 
a greater buoyancy force. On enter- 
ing fresh water, the ship would sink 
deeper into the water to attain enough 
buoyancy to balance its gross weight. 


6—b Greater on the bottom face than 
on the top face. Pressure in a liquid 
depends on the density of the liquid 
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and the depth. The bottom face is 
at greater depth, and the pressure 
perpendicular to the face is directed 
upward. At the top of the cube the 
depth is less, and the pressure is di- 
rected downward. The net force of 
buoyancy is the vector sum of these 
two forces—and therefore, upward. 


7—c Newton’s Third Law. For ev- 
ery action there is an equal and op- 
posite reaction. The force the stone 
exerts to displace a volume of water 
equal to the stone’s volume is directed 
downward. The water exerts an 
equal force on the stone directed up- 
ward. Buoyancy shows up as a loss 
in weight of the stone. 


8—b 2,000 Ib.—about, 2,100 Ib. at 
sea level under standard conditions. 
At higher altitudes, air pressure de- 
creases so that it is about half as great 
at 18,000 feet. Weather conditions af- 
fect air pressure, too. 


9—a 50 Ib. Pressure equals force per 


F 
i P=) 
unit area ( ze 


Picist (Gi 
Pressure on the left is— + 
in. 





Pressure on the right is the same, but 
the force on the right is F = PA or 
1 Ib. : 

2% 50 in.2 equals 50 Ib. You 
have magnified the force 50 times. 
You have to move the little piston 50 
in., however, to lift the large one 1 
in., so the work you do at the left 
equals the work done at the right. 





Score yourself: 


8—9 right—You can be buoyant ! 
4—7 right—You're still afloat. 


0—3 right—You sank! 
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Rate: $5.00 for first 2 lines each insertion. 
cepted is 2 lines, payable in advance. 





month preceding date of issue. 


New York, New York 10022. 





SCIENCE AND CHEMISTRY 





300 Page Chemical & Apparatus Catalog $2.00. 
Laboratory Materials, 1330A Hyde Park, Chicago 15. 


ROCKET Or fireworks fuse 3/32” diameter water 
proof 25 feet $1.00 — 125 feet $4.00 postpaid. 
Free catalog. Zeller, Box 642, Hudson, Mich. 49247. 


ROCKETS. New illustrated catalog 25¢. Single 
and multistage kits, cones, engines, launchers, 
trackers, rocket aerial cameras, technical informa- 
tion. Fast service. Estes Industries, Dept. 42, 
Penrose, Colorado 81240, 


FIREWORKS! Rocket fuels! Explosives! Easily 
prepared formulas $1.00. U.S. Pyrotechnics, Box 234, 
Cedarhurst, New York 11516SD. 

SCIENCE Theory explains Atom, Van Allen Belts, 
Comets etc. Drawings, calculations supporting theo- 
ry. Copy 35¢. Turner, Box 741, Kenosha, Wis. 


FIBER Optics. DuPonts new economical light 
guide finished to order. Four sizes. Any length, any 
quantity. VPolished or unpolished ends. For intorma- 
tion and prices writo today. Biggs Products, 4481 
Maleolm Ave., Oakland, Calif, 94605. 

COPYRIGHTED Pushing—rebounding gravitation 
theory. Radiation converges everywhere from billion 
surrounding stars. $1.00 refundable. Carnahan, 1413 
Yorkshire, Austin, Texas 78723. 




















CLASSIFIED ADVERTISEMENTS 


$3.00 each additional line. 
Count 45 characters and/or spaces per line. 
inserted under the proper classification, copy must be in our office by the Ist of the second 
The next available issue to place an advertisement in 
Science Digest is October. The closing date is August Ist. Send remittance and order to: 
Martin Gluckman, Classified Advertising Manager, Science Digest, 575 Lexington Avenue, 









Minimum space ac- 
To be 


INVENTIONS Wanted. 
Global Marketing, 2420-AC 77th, Oakland 5, Calif. 


Patented, unpatented. 





TREASURE FINDERS 





NEW Revolutionary analytical transistorized met- 
al detector. Push button tuning, automatic tuning, 
etc. Many models. Free catalog. Gardiner Elec- 
tronics Co., Dept. 59, 4729 North 7th Avenue, 
Phoenix, Arizona 85013. 


LOCATE Anything! Any Depth! Anywhere! Elec- 
tronically! Information $1.00. Refundable. Micro- 
Bionics, 2C Meritage Hill, Tuscaloosa, Ala. 35401 

TREASURE Tunters! Prospectors! Relco’s new in- 
struments detect buried gold, silver, coins, Kits, as- 
sembled models. Transistorized. Weighs 3 pounds. 
$19.95 up. Free catalog. Relco-A88, Box 10839, Ilous- 
ton, Texas 77018. 














EDUCATION & INSTRUCTION 





SCIEDUTECS! Tomorrow's rapid, super-effective 
self-education. Challenge for eager minds. Free info 
rushed (Sample $1.95) Vantage XI, 1258 Folsom, 
San Francisco, Calif, 94103 





VORTEX Atom booklet with 1967 supplement on 
“The Duality of Particle and Wave’’. A unified field 
theory correlating electric and magnetic forces with 
gravitational forces on the basis of a centralized but 
fon-nuclear system of atomic structure. 25 cents, 
Sree Krafft, 4809 Columbia Road, Annandale, Va. 





EXPLOSIVES—Fireworks—cetonators. New man- 
ual reveals formulas, preparation only $2. Free with 
order, $2 certificate for fuse. Professional fuse, 75’, 
$1. Pyrochemsd, Box 169, Berlin, New Jersey 08009, 

FREE Periodic Classification of Elements and Con- 
version Tables With Catalog 25¢. Chemicals, Ap- 
paratus, Biology. Mid-States Scientific, 7053 N. 
Clark, Chicago, Ill. 








FOR INVENTORS 





PATENT Searches complete and thorough. Related 
copies Air Mailed with maximum speed $6.00. Free 
“Protection Forms’’ and ‘‘Patent Information’’. 
Write American Patent Search Company, Dept. 29, 
711 14th St., N.W., Washington, D. C. 20005. 


PATENT Searches including Maximum speed, full 
airmail report and closest patent copies, $6.00. 
Quality searches expertly administered. Complete 
secrecy guaranteed. Free Invention Protection forms 
and “Patent Information.’”” Write Dept. 14, Wash- 
ington Patent Office Search Bureau, 711-14th, N.W., 
Washington 5, D. C. 








INVENTIONS WANTED 





INVENTORS! Don’t sell your invention, patented 
or unpatented, until you receive our offer, Eagle De- 
velopment Company, Dept. J, 79 Wall Street, New 
York 5, N. Y. 
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EARN A British diploma in Radionics, Botanic 
medicine, JIlomoeopathy, Super-Science, i 
Philosophy. 35 courses, prospectus free. 
Forest School ‘Lodge’, Brantridge Forest, Bal- 
combe, Sussex, England. 


phe al ile eater ee 

LEMURIAN Viewpoint — Thought-provoking dis- 
cussions of Universal Truth, man’s purpose on earth, 
reincarnation, and subjects from Lemurian Philoso- 
phy. Send for free copy. Lemurian Fellowship, Dept. 
649, Box 397, Ramona, California 92065, 


CORRESPONDENCE Courses—B.Sc., Engineering, 
Electronics, Catalog $1. Canadian Institute of Sci- 
ence & Technology, 263K Adelaide St. W., Toronto. 


BECOME A member of Europe's finest Scientific 
Institute and receive free educational guidance and 
benefits. Membership Certificate awarded. You may 
qualify for the Institute’s ‘‘Doctor of Philosophy’’ 
degree. Write: Scientific Institute, Corso Porta 
Nuova, 107, Verona, Italy. 


EXPERIMENT With sleep-learning! Fascinating, 
educational. Use your recorder, phonograph or amaz- 
ing new Electronic Educator endless tape-recorder, 
Astonishing details, huge catalog of tapes, records, 
equipment free! Sleep-Learning Association, Box 
24-SD, Olympia, Washington 98501, 


OLL COLORING Photographs can be a fascinating 
hobby or profitable sideline for those with artistic 
talent. Learn at home. Easy simplified method. Send 
for free book. National Photo Coloring School, 835 
eee Parkway, Dept. 690-017, Chicago, Illinois 
HOGTA. 

KARN College credits and degrees through corre- 
spondence and examinations. William Darren Univer- 
pr ASE North Central Avenue, Phoenix, Arizo- 
na § & 


EARN College or High School diploma at home. 
All subjects. Free Brochure. Ohio Christian Col- 
lege, 1156 Striebel Road, Columbus 13, Ohio 43227 
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ASSOCIATE Degree in Electronics Engineering— 
three semesters by correspondence and two semesters 
in residence. Free catalog. Write: Dept. 7-D, Grant- 
ham School of Electronics, 1505 N. Western Ave., 
Hollywood, Calif. 90027. 





BOOKPLATES 





FREE Catalog—Many beautiful designs, Address 
‘ Antioch Bookplate Co., Yellow Springs 13, Ohio. 





BOOKS, PERIODICALS 





KNOW More about the earth you live on. Earth 
Science, bimonthly Magazine, Box 550S, Downers 
Grove, Ill. 60615. Subscription $2.50. Sample 35¢. 

UNUSUAL Books! Catalog Free! International 
Imports (SD), Box 7798, Atlanta, Georgia 30309. 

TECIINICAL Books Search Service. State needs. 
John Roby, 3703C Nassau, San Diego, Calif. 92115 











TRAVEL 





Rates— 
lines. 


WORLDWIDE Freighter guide $1.25. 
Schedules—700___ passenger_ carrying freight 
TravLtips, 40-21CC Bell, Bayside, N.Y. 11361. 





ATHLETIC AND BODYBUILDING COURSES 





“GIANT ARMS." Dr. Young’s, D.C. 
tionary Discovery. $2. Satisfaction or 
Gaucho, Box 9309-S, Chicago, Ill. 60690. 


Revolu- 
refund. 





MUSIC AND MUSICAL INSTRUMENTS 





SONGWRITERS Wanted: Send song material for 
recording consideration. Tin Pan Alley, 1650 Broad- 
way, New York 10019 





DO IT YOURSELF 





WATER! Amazing new $175 machine drills wells 
to 200’ deep. Information $1.00. (refundable). Deep- 
ie Drilling Company, 701 Trafco, Opelika, Ala. 





COLOR SLIDES 





UNDERWATER Slides, 5 for $1.00. Free list. 
fmROBERTS, Box 608, Dana Point, California 92029 


MISS _ America slides: 20 color slides of Pageant 
$5.00. Free brochure. Box 433, Atlantic City, N.J. 








FLOWERS, PLANTS & NURSERY SUPPLIES 





HYDROPONICS, Grow plants without soil. No 
fuss, no muss, no green thumb needed, Simple in- 
structions and four mo. supply of nutrients. Send 
$1.00 to Fraser Development Co., 1022 Chester Park 
Drive, Duluth, Minn. 55812 





STAMP COLLECTING 





INDIAN Stamps all different 50 $1.00 100 $5.00 
Kelman 1, Elliott Road, London NW4 England. 

515 DIFFERENT Worldwide stamps $1.00. Ap- 
provals. Jacobsen, Crompond, New York 10517. 








COINS, TOKENS CURRENCY 





OLD Time Lincoln cents! 10 Different before 1931 
only $1.00. Gene Carlton, Chandler, Okla. 74834 
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TRUNKFUL 25,000 Indian-Lincoln cents from the 
1920’s and older, mixed ‘grabbag’ style. 150—$10; 
sample bag of 20—$2. Mrs. Fischer, Box 5490-CC, 
Sherman Oaks, Calif. 91413. 





PETS—BIRDS, CATS, HAMSTERS, ETC. 





15 AQUARIUM Plans, cat. of kits & access. $2. 
Creative Services, Box 19322, Indpls., Ind. 46219 





RABBITS-FUR BEARING ANIMALS 





MAKE Big money raising chinchillas, guinea pigs, 
rabbits, mink or pigeons for us. Free information. 
Keeney Brothers Farms, New Freedom, Pa. 17349. 





BUSINESS OPPORTUNITIES 





MAKE Money by Mail Order Sales. Free De- 
tails. Heteros, 133 N. E. 60th, Seattle, Wash. 98115 





MONEYMAKING OPPORTUNITIES 





SELL French-type perfumes; go-go earrings; super- 
spy optical device; astro automatic fire alarm; mini- 
shave razor sharpener. 40% Profit. Details 10¢. Glen- 
na Sales, 331 N. Austin, Chicago, Ill. 60641. 

SUBSCRIBE To ‘“‘Home Business Digest’ now. 
Only $2.00 for 1 year, 4 big issues. Mor 3 years only 
$5.00. Includes Mail Order World of Oppportunities 
plus your Happiness section. Schoch’s Mail Order 
Service, Dept. SD, P.O. Box 267, Lynn, Mass, 01903. 











PROFITABLE OCCUPATIONS 





BECOME A mortgage broker. Earn 10,000 to 
50,000 year. Complete details. United Mortgage Co., 
P. O. Box 2684-S.D., Marietta, Georgia 30060. 





MACHINERY, TOOLS, AND SUPPLIES 





TOOL-Terrific! Fabulous, new wrench that grips, 
ratchets varied-sized nuts Instantly! Adjusts Au- 
tomatically to 12 hex or square sizes, 7/16” to 1%”. 
It’s a whole set of ratchet wrenches in one! Terrific 
timesaver! Free Details! Tanguy-Tool, Dept. SD-77, 
Glen Mills, Pa, 19342. 





PRINTING, MULTIGRAPHING, 
MIMEOGRAPHING, GUMMED LABELS 





EMBOSSED Business cards- $2.99, 1000, free sam- 
ples. Gables, 405E Clifton, Glenshaw, Pa. 15116 





RUBBER STAMPS AND OFFICE SUPPLIES 


Ne 


DESK Name plates, door signs. Free catalog. 
ata 34A Cora Ave., Williamstown, N. 





RUBBER address stamp $1.50. Signature stamp 
$2.88. Air mail stamp $.60. Free catalog. Jackson, 
Dept. SD, 1433 Winnemac, Chicago, Ill. 60640. 


PERSONAL 


“PSYCIIIC Dominance—How to rule others_with 
your thoughts.” Full Course—with stirring Exer- 
cises. $3. Illustrated. Satisfaction or refund.— 
Clarion, Box 9309-S, Chicago, Ill, 60690. 


OLLIE RS dn A SE ER bs A 
BILLS Paid without borrowing — Nobody retused 
up to $18,000, Bad credit no problem—Not a Loan 
Co. Write for Free application—National Accept- 
ance, 5133 N. Central, Phoenix, Arizona 85012 or 
119 Ann St., Hartford, Conn., 06108. Dept. SDC. 


pe LR me IS PO th aed 
RESURRECTED Billions will farm ocean bottoms 

when seas removed by coming whirlwind! Free. 

Write: Harvest-SD, Jofferson City, Mo. 65101 
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Web tree 

With reference to the web-covered 
Shilling tree pictured on the inside 
back cover of the May issue: Since no 
spiders were seen in the webs, why 
was it assumed that the webs were 
made by spiders? The tree looks, to 
me, very much like trees that I have 
seen with a massive infestation of 
“tent caterpillars” or webworms. 
Since the local villagers said that 
they “had never seen the phenom- 
enon before’ it may be that some 
species of webworm had recently in- 
vaded the area. 

Your writer does not mention the 
presence of caterpillars in the webs. 
Possibly they were concealed in the 
webs or elsewhere in the pupal stage, 
or had already metamorphosed into 
moths and departed. The webworm 





WANTED—MISCELLANEOUS 





MERCURY-Gold-silver-platinum for cash. Circu- 
lar, Ore assays: W-Terminal, Norwood, Mass. 





MISCELLANEOUS 





PROTECT Your checks. Use Check Protector Kit, 
Check Book Cover, Ball Point Pen, Perforter Rooler, 
se: ee Lewis Sales, Box 123, Clarendon Hills, 

6051 


ZIP Code directory list every P. O. 
and possessions—35,000 listed $1 P.P. 
Box 123 . Clarendon Hills, Il. 60514 


BURGULAR Alarm protects you and home $5.00. 
Saca, P.O. Box 435, P.S. Sta., N.Y.C. 10009. 

HARGATE. Natural Ingredient insecticide. Ib. 
Aerosol $2.49. Mylen, 306 E. 27th St., NYC 10016 

SINGLE Invoicing or billing in my home, for 
professional person. Write: M. N. Broxon, 314 E. 
Sth St., Cinn., O. 45202. 


YOUR Classified ad in this space will be seen by 
more than 146,000 active mailorder buyers. For 
rate and information write: Classified Ad Dept. 96, 
Science Digest, 575 Lexington Ave., New York, New 
York 10022. 


in the U.S. 
Lewis Sales, 
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Address? 


If you’re planning to move, please 
let us know six weeks before chang- 
ing your address. Attach address 
label and fill in your name and 
This 


fast service on your subscription. 


new address. will insure 


ATTACH LABEL HERE 


(Address label found on 
wrapper of Science Digest.) 


(If not available, be sure 
to include your old ad- 
dress including Zip Code 
Number.) 





Be sure to send back your old and 
new address to: Science Digest, 
Box + 654, New York, N.Y. 10019 





(please print) 


NEW 
Address 





City 





State 





ZIP CODE 


eae. ae 
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“tents” that I have seen on trees in 
my own vicinity are rather tough and 
weather resistant, and persist for a 
while after the caterpillars have dis- 
appeared. 
NorMAN L. KNIGHT 
Silver Spring, Md. 


Vanished civilizations 
We enjoy Science Digest very much, 
especially articles like the one about 
Antarctica (April ’67). You mention 
vanished civilizations. I would like 
to see good articles about Atlantis, 
and one about the Peri Reis map. 
What is the real truth about either 
subject ? 

Linnia LOWELL 

Gunnison, Colorado 
We have plans to run articles on 
both of these subjects in Science Di- 
gest—Ed. 


Erratum 
I read with interest in the April Sci- 
ence Digest, on page 55 that the 
‘Grradication of the Rh factor in dis- 
ease is in sight.” 
May I suggest “eradiation” as a 
possible cure? 
Irregardlessly yours, 
Doris ALSGAARD 
Spencer, S.D. 
Oops! This is just the sort of thing 
that makes us erascible, [sic] too—Ed. 


Now we know 
I believe that I am one of the few 
who knows the mystery of the UFO’s. 
My experience a few months ago 
shows clearly why some people see 
these things and other people don’t. 
Late one night as I came stumbling 
out of a bar on Mission St. and was 
trying to navigate down the street to 
the next bar I saw a big shining 
saucer-shaped object with many 
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blinking colored lights hovering 
above the street. I pointed to the 
thing and yelled, “lookee-lookee,” but 
the other people on the street didn’t 
see it. Remembering a newspaper no- 
tice that advised people not to lose 
their heads if they see a UFO, I kept 
my wits. The thing settled down in 
the middle of the street and two small 
green men jumped out and came over 
to me. They said that all people can 
not see them. The brain has to be on 
a certain wave-length. In this case on 
the wave-length of Mars. They are 
inhabitants of Mars. They told me it 
would be no use taking a picture be- 
cause no earth film can catch them. 
I pointed out that their strange craft 
was parked in the middle of the 
street. They said that there was no 
risk of accident for no earthly object 
can come in contact with the thing. 
There is an electronic brain that lifts 
the saucer out of the way as soon as 
a collision threatens. I told them our 
scientists think Mars is a barren 
planet but they replied that every- 
thing is underground, and I believe 
that accounts for their green color. 

They also said that the activity of 
the communists has been increasing 
in recent years and that lately there 
has been some kind of interference 
with their electronic brains. I think 
they said some peculiarity of the Rus- 
sian satellites interferred with the 
normal operation of their electronic 
brain center. They also said that they 
are closely following the development 
of the great society and that it looks 
like something their own people 
might want to adopt. They seemed to 
be a very friendly people and they 
spoke with a Texas accent. 


ANJAN NorLtunpD 
San Francisco, Calif. 
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A discovery by a Belgian musicologist has added a thousand 
years to the known history of music. It gives evidence 
for the existence of a musical system among the ancient Sume- 
rians, the world’s first civilized people. Basing her information 
on the interpretation of clay tablet (above) in the collection 
of the University of Pennsylvania Museum, Dr. M. Duchesne- 
Guillemin of the University of Liege, Belgium, disclosed that 
the Sumerians possessed a musical system which included the 
first diatonic scale in musical history, and perhaps even a 
modal tuning system as well. The tablet, excavated some 70 
years ago at Nippur, was inscribed about 1500 B.C., but its 
contents go back perhaps several centuries before that. The 
tablet is thought to be a student’s copy of a text on the strings 
of musical instruments and their interrelation. The Sumerians 
were known to possess a number of stringed instruments. 

















“Sumer is y cumen in’ and “cumen’’ in with it are 
the perils of sunburn, heat prostration, insect 
bites and all the rest. A practical doctor’s helpful 
guide on how to avoid these perils begins on page 65. 





A walkie-talkie that can be at- A safety hood may one day be- 
tached to a phone, a portable, come standard equipment on 
keyless lock, and a retractible commercial planes. It protects 
slide rule are in the July passengers from smoke inhala« 
“New For People.” This regular tion and gives them eight min- 
feature appears on page 14. utes of air in‘a fire. Page 80. 








What's happening this month in science and 
technology? For one thing two new parachutes 
for space craft recovery have been tested. Page 23. 


